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EDITORIAL 


Trading Fighters for Food 


| prema eyes a brief period in which the “unit’’ require- 
ments for deferment of farm workers were substantially 
increased, news reports at time of this writing indicate that 
the whole unit system is to be thrown out the window, 
draft boards directed to use their own discretion, but re- 
quired to produce their quotas. All this is of peculiar in- 
terest to members of the American Society of Agricultural 
Engineers who know that, at the Society's fall meeting in 
1942, where sundry government men were in attendance, 
a complete working plan was offered for grading farms and 
farmers according to their effectiveness in production. Al- 
though the data embodied in that report are said to have 
been helpful in a backdoor sort of way, the vital principle of 
production efficiency appears to have been officially ignored. 

Just as the Chinese and Russians pursued the policy of 
trading space for time, so do we trade fighters for food by 
deferment of farm workers. Realistic regard for that fact 
reveals the futility of a unit system which counted only 
numbers of acres and animals and ignored their yield. On 
the basis of 1943 state-wide corn yields and the presently 
discarded unit system, one deferment in Iowa would buy 
nearly 5,000 bu of corn. To get the same amount of corn 
in 14 other states would take more than three deferments, 
and in six of them more than four deferments. Considera- 
tion of individual farm yields would reveal far wider, even 
fantastic ratios. 

Allowances for animal units were equally inequitable, 
not to say iniquitous. Not only all men but all cows were 
created equal in the eyes of government. Consumers paid 
for their dole of butter in points per pound, but the armed 
services paid in men per cow, no matter whether she pro- 
duced 500 pounds or 75 pounds. Thus blessed by the gov- 
ernment, the keeping of a cull cow to keep a son or a hired 
man on the job can hardly be condemned, though it 
amounted to a waste of feed. 

Though the formula for units may be gone, the facts re- 
main and they should be heeded if there is a real desire to 
administer selective service with an eye to production rather 
than politics. Within the domain of each draft board it will 
be possible now to measure the milk instead of counting 
the cows, to weigh the wagon instead of surveying the corn- 
field. Our observation of local agencies is that they are 
much more accurate in arriving at an objective through 
direct knowledge and common sense than is the application 
of remote-control formulas. 

But between one local board and another, among states 
and regions, no such common-sense application of the pro- 
ductive principle seems thus far to be provided or even per- 
missible. We still shall sacrifice three soldiers in 14 states 
when one would be sufficient in Iowa, or we shall get one 
bushel of corn where we could just as well get three. There 
is not less but more need for thinking in terms of produc- 
tion by those in high places who dictate man power policies. 

No one can speak with more authority about productive 
capacity than the agricultural engineer. Few can speak and 
command more respect for their sincerity and sound judg- 
ment. We deem it proper and patriotic for agricultural en- 
gineers to exert all their influence on this or any question 
whereon they can speak with authority. 

At the risk of wandering a bit from our own field, we 
might add a suggestion to other engineers. They, too, in 
their respective industries may be able to create criteria 
whereby individual production can be made the index to 


deferment. A shipyard worker, to cite a single random ex. 
ample, remarked that his crew of 18 could get more done 
if reduced to 11, thereby getting excess personnel out of 
the way. In such cases, just as in agriculture, suitable pro- 
duction grading of individuals would show where man 
power could best be spared. 


Synthesized Spraying 


T A meeting of the American Society of Agricultural 
Engineers some years ago, at which the subject of 
farm management was being given special emphasis, one 
Society member suggested that agricultural engineers should 
not be content with analysis of agricultural matters but 
should do some synthesis; that is, think more of the farm 
as an integrated unit and put together a plan for its opera- 
tion rather than deal with isolated elements. Similar think- 
ing now inspires another member to offer a proposal with 
respect to spraying. 

In every phase of agriculture, both plant and animal, 
the pest problem becomes more acute as production becomes 
more intensive and efficient. Not only are the comparative 
immunities of scrub and mongrel lost, but also the effec- 
tiveness of time and isolation as controls. Apples, peaches, 
grapes, melons, potatoes, citrus crops and many others are 
grown with commercial quality and on a commercial scale 
only by continuous warfare on insects and disease. Indeed, 
says this member, decadence of the home orchard, vineyard 
and truck patch is mainly a retreat from these same enemies. 


In animal and poultry husbandry the hazards and handi- 
caps of diseases and parasites have called forth the sundry 
systems of sanitation, most of them involving disinfection 
of buildings and equipment. Conservation farming with 
its emphasis on small grains and grasses brings its problems 
of noxious weeds and the possibility of their control by 
chemical sprays. Field crops also are increasingly limited 
by wilts, blights and rusts; e. g., the difficulties brought by 
alfalfa yellows. As has been mentioned here before, the 
field for stubble-mulch tillage (apart from its other limita- 
tions) is sternly bounded by the corn borer. 

To meet most of these problems we already have effec- 
tive equipment for spraying, dusting or fumigating. As a 
tule this present equipment is economical and efficient in 
labor usage only where the unit can be of rather large capa- 
city and cost, and used for a considerable volume of work 
within its own range, usually rather narrow, of adaptation. 
Thus the large or specialized farm or plantation is well 
served, but the diversified place of medium or small size 
is not. 

What our member envisions is a single outfit, probably 
a spray rig, of sufficient power and convenience to do all of 
these varied jobs effectively and economically; not necessar- 
ily a cheap outfit, but one of such varied usefulness that its 
overhead costs when distributed among many operations 
would not be prohibitive for any. He has hopes that the 
market would be big enough to permit the economies of 
mass manufacture of a pretty well standardized model. 

Before industrial genius addresses itself to the job of 
design, there is a research job to define the functional re- 
quirements of all these varied operations, and to reconcile 
them into a single set of omni specifications. It looks 
like a job for agricultural engineers in cooperation with en- 
tomologists, pathologists, agronomists and husbandmen. 
There is precedent and promise for such a project in the 
comparable activity on fertilizer application. 
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Farm Electric Equipment for Postwar Needs 
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farms in the United States (about 43 per cent) having cen- 

tral service station service. In addition there will be appli- 
cations on file in utility and REA offices from hundreds of thou- 
sands of additional farmers wanting service. Many of these will 
have unfilled desires for electrical equipment which have been 
abetted by the restrictions and labor shortages of wartime. They 
are likely to be in better financial condition to acquire equipment 
than they have been for many years. 

With our rapid expansion of rural distribution facilities and 
widespread interest in electricity for the farmer, we are still far 
from even a reasonable use of electricity in farm productive enter- 
prises. Let me cite the results of a survey reported last year which 
substantiates this statement. The survey was made in Marion Coun- 
ty, Oregon. It was conducted jointly by the Bonneville Power Ad- 
ministration, the Portland General Electric Company, and the ex- 
tension service of Oregon State College. Marion County is a rich 
dairy, poultry and fruit section in a prosperous general farming 
area west of the Cascades. It has been served by the Portland 
General Electric Company for many years. It is what one might 
call a fairly typical, well-electrified county. The average annual 
farm consumption was found to be 1504kw-hr per year. There 
was a high saturation of appliances in the home. In farm produc- 
tive enterprises, however, there were only two appliances with a 
saturation above 7 per cent. These were electric fence controllers 
with a saturation of 29 per cent, and electric brooders with 15 per 
cent. There was not more than one farm in fourteen that had any 
other one type of productive equipment. It is also significant to note 
that while the average consumption was 1504kw-hr per year, 5 
per cent of the farms used 9886 kw-hr and 95 per cent used only 
1062 kw-hr. In other words, the average farm was not a large 
user of electricity. There was only one large user in twenty. Any 
way you look at it, these farms are only 20 per cent sold on the 
use of electricity in production. You can select well-electrified 
counties in almost any state and obtain very similar figures on the 
existing status. 

In order to find out some things about electric equipment di- 
rectly from farmers, “Electricity on the Farm’ is conducting a 
“suggestion forum’ in which one of the questions asked is “What 
is wrong with available equipment that has kept farmers from using 
it?” A few have said that prices were too high and that service 
on equipment was discourag- 
ing, but the majority said they =r. 
did not know where to buy — (ies 
the equipment or that they 
could not go in and see the 
thing they were interested in 
buying. 

In a discussion recently 
with Roy Robertson of East 
Tennessee Power & Light 
Company, he mentioned off- 
hand about twenty items of 
equipment which were not in 
stock or on display in normal 
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A FTER the war there will probably be in excess of 2.6 million 


times in the seven counties they serve. It included such things as 
motors, blowers for hay driers, soil heating cable, utensil sterilizers, 
complete stocks of house wiring materials, hay hoists, irrigation 
equipment. And his territory includes three industrial cities of 
25,000 population or more. 

What I have to say about equipment and what you do about 
it in your research laboratories and draughting rooms will be of 
little value if a bottleneck continues to exist through which our 
design efforts cannot pass beyond a pigeonhole or a local plant to 
the farm users of electricity generally. We should realize this. I 
have ideas for a solution, but they do not belong in this paper. 

An Appraisal of Farm Needs. At the end of the war it is 
reasonable to expect that a relatively large number of men will re- 
turn to the farm from the military service and from war plants, 
many of whom will be trained in modern methods of production 
and in doing things the machine way. They will have had experi- 
ence in the use of electrical equipment, welders and machine tools. 
The population on farms will increase, and the number of farms 
will very likely increase due both to a general return to the land 
and to a government rehabilitation program. 

For a year or two following the war there is likely to be a 
good demand for farm products for export. The ensuing years 
will be questionable for farmers. If our program of making over 
the agriculture of the world by supplying American machines, 
American engineers and American methods is at all successful, we 
can hardly expect to retain our foreign market or to have a very re- 
munerative home demand for farm products as we now know them. 

These facts and possibilities must be born in mind when think- 
ing of farm electric equipment for the future. It takes time to de- 
velop equipment and it is unlikely that much newly developed 
equipment will be ready for distribution during the flush period 
immediately following the war. 

Farming will continue to be a way of life and a business. So 
long as demand and prices remain high, the business side will pre- 
dominate. When profits become small, the mode of living must 
furnish the major compensation. Electricity has and will continue 
to add much to farming as a way of life. On the business side of 
farming, use of electricity is just developing. 

Equipment for Living. Equipment for living is of two types. 
Lighting, household appliances and conveniences, and running water 
are of the first type. A good job of design and of manufacture 
and distribution of this equip- 
ment has been done. Water 
system manufacturers are 
pretty much on their toes, ex- 
cept that water systems and 
plumbing should be sold as 
a unit. Small appliances, re- 
frigerators, ranges and water 
heaters might serve the farm 
a little better if designed es- 
pecially for it, particularly as 
to size, but I personally be- 
lieve the advantage would not 
offset the disadvantage of 
higher price made necessary by 
lower volume of production. 
Farm women are not much 
different from urban women 
in their desires regarding color 
and finish. The advantage of 
mass production is so great 
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that I seriously question the desirability of farm models. Even with 
refrigerators, it may be cheaper to buy two 7 cu ft boxes than one 
14 cu ft box. A little study might show that they are also cheaper 
to operate and that most farms have plenty of space for them and 
in spots where the two boxes would save steps. On this basis I 
see no particular need for agricultural engineers to spend their 
time on the design of generally used household equipment. 


The other type of equipment for living is production equipment. 
The relationship is psychological. Some people just start living 
happily when their production plant is well equipped, efficient and 
sanitary. Their pride in production provides the zest for living. 


Equipment for Business. Equipment for the business of farm- 
ing implies that it should be money making, labor saving or pro- 
duct improving equipment. In the postwar period it may have to 
be more than that. The problem of labor shortage will not be so 
acute then and may even be reversed. It will probably be necessary 
to find employment for more workers on the farm. This suggests 
an equipment field which has not been very thoroughly explored 
or investigated. Considerable has been said about processing or 
preprocessing of farm products right on the farm. This is still 
pretty much in the speculation stage. It offers a field for research 
which is not overcrowded. Men with skills will be available on 
farms. The products will be at hand. 

Similarly the establishment of small manufacturing enterprises 
on farms offers possibilities. The time is almost certain to come 
when some sort of supplemental employment on the farm will be 
desirable. Anyone who has a solution, with the equipment needed, 
will be a benefactor. It is not too soon now for agricultural engi- 
neers and farmers to be sitting with city planning groups to con- 
sider this problem along with other postwar eniployment plans. 
The 100-man war plant may be of much less importance to the 
small city than the 1000-man basic farm industry that surrounds 
and supports it. 

It is not easy to name new items of equipment which will be 
needed for postwar agriculture. Many people are pondering what 
will be in demand and what can be made in the factories now 
devoted to war production. I can mention a few things that are 
not new but that are not now available. One is a small-capacity 
milk pasteurizer for the small town and rural dairy—not primarily 
as a current-consuming device but as a safeguard to public health. 
The incidence of undulant fever and some other milk-born diseases 
is greatest in the areas without pasteurization. The design of the 
pasteurizer is not too difficult. The hitch comes in the requirements 
of the public health bodies for recording instruments and for super- 
vision and records which make pasteurization impractical for the 
small producer. 


SOME EQUIPMENT NEEDS FOR POSTWAR PRODUCTION 

Only one company in the United States has made a simple, 
inexpensive, single-lever controlled hoist which I consider practical 
as a labor-saving hay hoist to be controlled from a load of hay. The 
company had no distribution. It is now out of business. 

There is need for a reasonably priced blower unit designed 
especially for mow hay driers. The mow hay finisher has excellent 
prospects. 

A packaged electric ventilating unit has been suggested by 
Ralph J. Bugbee, a member of this society from Vermont. 

Some of the most laborious tasks on the farm are the handling 
of hay in feeding and the cleaning of barns. There is no com- 
pletely satisfactory equipment for doing these jobs. 

A suggestion has come to us from a farmer for a cream separa- 
tor without a crank and of kitchen-mixer design for the one to 
three-cow farmer. 

Food freezers are of first importance, but there seems to be 
enough designers working on them. 

It would take a supergenius to think of many practical applica- 
tions of electricity on the farm that someone else has not thought 
of. It does not take much originality to think of equipment which 
should be used more widely on farms, if the design and cost were 


right, if farmers knew about it, and if there was effective distri- 
bution. 


Requirements of Farm Electric Equipment. Realizing that what 
I have to say may be trite to some of you, I would nevertheless like 
to put on record some facts about the use of farm equipment that 
should be taken into account in its design. 
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Practically all farm electric service is single-phase service. Be. 
cause of the relatively great distances between farms, individual 
transformers are usually necessary and the cost to serve, and often 
the service charge or rate, is high if the demand is high. In the 
design of equipment it is obviously desirable to keep the demand 
low and the load factor and diversity high. 

The annual use periods of much farm equipment is notoriously 
low. A combine or hay hoist or silo filler may be used for only 
five or ten days in a year, and a hay drier possibly a maximum of 
sixty days. Generally the investment cost per day of use is high. 
This must be reckoned with in design. An irrigation pump in 
California where it may be used quite continuously for seven 
months in the year should be an efficient piece of equipment, while 
in New Jersey, where it may be used for seven days in the year, 
efficiency is relatively unimportant in comparison with first cost. 

Ruggedness and reliability of operation is important in such 
equipment as water systems, incubators, brooders, milkers, laying 
house lights. The farmer has no plant engineer to call on when 
something goes wrong. He is also dealing with life processes 
which cannot wait on repairmen. If the brooder element burns out, 
the chicks chill and die or pile up and smother. If the milker 
stops, the cows must be milked by hand — now. If the hen house 
lights fail, the birds may go into a moult and be off production 
for the season. If the freezer compressor stops, the year’s food 
supply is spoiled. The farmer is no expert electrician or mechanic, 
but his equipment to be satisfactory must be such that he can care 
for it and keep it running. 

Farmers are accustomed to large power units. They grind a 
week’s feed with the tractor in three hours; they jam the year's 
ensilage through the cutter in two days. Either large power units 
must be provided or small ones must be semiautomatic and have 
other advantages to offset bigness. 


ELECTRICITY IS CONCENTRATED POWER 


What We Have to Deal With. In the past most of our effort 
to provide electrical farm equipment has been in the substitution 
of electricity for some other source of light or power. That was 
a logical development. Now, after almost twenty years of substi- 
tuting we should perhaps be giving more thought to the peculiari- 
ties of electricity which enables us to do things with it we could 
not do without it. 

Electricity is a concentrated power. We can easily carry five 
horsepower through a knothole. It can be controlled by thermo- 
stats, pressure and time switches, by intensity of light or by simple 
weights, float switches or push buttons in remote places. Heat may 
be applied in mild or intense quantities in confined or large spaces, 
by radiation or convection, and with no danger from flame or ex- 
plosion. The use of lamps in production as typified by lighting 
laying hens, heating small dehydrators, pig brooders and hotbeds 
and in catching insects has prospects for great expansion. The pos- 
sibilities of electronics in agriculture have scarcely been considered. 

There is another condition with which we must deal in con- 
nection with postwar equipment. Many farms have been wired for 
periods in excess of ten years. Hardly any of these, and few of 
the farms which have been connected since, have an adequate job 
of wiring. Many of the entrance services were placed in houses 
with successive extensions from house to barn to milk house to 
hen house and so on. Additional equipment on these extensions 
will mean low voltages which will preclude satisfactory operation 
of the equipment and result in loss of current in heat in the wires, 
with serious fire hazards. Any attempt to increase productive uses 
of electric equipment must almost certainly include plans for major 
rewiring of a large percentage of farms. This is a different problem 
than that of rewiring city homes. With increased use of eicctti- 
city in barns and other farm buildings we can expect some rather 
disturbing losses of livestock and property unless more attention is 
given to grounding of wiring, metal stanchions and equipment, and 
the employment of insulated wiring systems. Just grounding is 
not enough. Experience has shown that to be effective a ground 
must be less resistant to the passage of stray currents than a cow’s 
body with its neck or nose in contact with live metal and its hind 
feet on a urine-soaked barn floor. Since equipment cannot be ex- 
pected to function well at abnormally low voltage and burdened 
with costs of heating long stretches of small wire, the wiring be 
comes very much a part of the equipment problem. 

The Underwriter’s code, although (Continued on page 124) 
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ARMERS generally are now using electric service for only a 
F fraction of the farm work for which it should be used. While 

considerable progress has been made in the last twenty years 
in applying electric service to agriculture, we have made only a 
good start. Electricity has not been applied to farm work as it has 
to factory work. The big job ahead is to do that which is neces- 
sary to bring about the use of electricity in agriculture for every 
possible job to which it can be advantageously adapted. 

A few years ago a group of men representing English trade 
unions came to this country to study conditions here, to learn why 
living conditions in America were on a so much higher plane than 
in England, why 80 per cent of the automobiles in the world were 
used in the United States, why three-fourths of the telephones were 
in this country, why American workmen received two or three 
times as much pay per day as those in England. This particular 
group of Englishmen reached the conclusion stated in the British 
Electrical review, one of the leading industrial organs published 
in England, as follows: 

The highest standard of living of all classes in the United 
States is evident to the most casual observer, and the recent dele- 
gation of British trade unions saw that the reason lay largely in 
the extensive use of machinery and labor-saving devices and the 
initiative displayed in American business organizations. 

‘The rapid advance of the light and power industry in the 
United States is the envy of every foreign country, and the benefit 
of such a development is found in the solution of labor problems. 
If human beings are made the controllers of power instead of the 
generators, their earning power is so much increased as to make it 
possible to pay them not only a living wage, but a cultural wage.” 

It is interesting to note that these trade union representatives 
credited prosperity in this country largely to the extensive use of 
power machinery and labor-saving devices and gave a great deal 
of credit to the electric light and power industry. 

Considerable progress has been made in replacing hand work 
on the farm with machinery, but unless and until farm work be- 
comes mechanized to the same degree as factory work, farmers will 
have difficulty in competing with factory operators on an equal 
basis. There is no question but that the farm badly trails the 
factory in the extent to which electric service is used; a much larger 
percentage of work is done by hand power on the farm than in the 
factory. 

It is the job of those interested in rural electrification to see 
that this picture is changed, that so far as possible electricity is 
applied to farm operations to the same degree that it is in the 
factory. If this is done, we may find the answer to a lot of present 
troublesome farm problems. In the factory every operation is 
studied to see if the work can be done more efficiently, cheaper, 
and more rapidly by the use of a machine driven by electric power. 
Great care is taken to get the factory properly arranged so that 
work flows through it with a minimum of effort and at the lowest 
cost. Time studies are made, resulting in a very high output per 
man. The men can be paid a high wage and the cost of the pro- 
duct still remain low. 

I do not know to what extent this has been done on farms, but 
it must be done if the farm is to keep pace with the factory. We 
must do the things necessary to increase the output per farm opera- 
tor; then the farm operator can receive more profit and yet the 
price of the product sold can be kept within reasonable limits. 


More progress has been made in mechanizing field work and 
doing the bigger jobs on the farm than in mechanizing the jobs 
in the barn and other farm buildings in which daily chores are 
carried on. An appreciable per cent of the farmer's day is spent 
doing daily chores. In Wisconsin where nearly every farmer milks 
a dozen or more cows, daily chores take up an important part of 


—_ 


From an address before the Rural Electric Division at the fall 


meeting of the American Society of Agricultural Engineers at Chicago, 
Il., December, 1943. 


Grover C. NcFF is president, Wisconsin Power and Light Co. 


Electricity for Daily Farm Chores 


By Grover C. Neff 
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his day. Even in other sections where there is less dairying, the 
daily chores must be one of the big items in a day’s work. 

It seems to me that, if we would all concentrate on applying 
electric service efficiently and fully to all tasks connected with daily 
chores, we would be attacking the problem at a point where we 
would make the most rapid progress and give the farmer the big- 
gest benefits. The objective should be to do things around the farm 
buildings with electric power which will reduce the amount of 
hand labor needed, so that fewer people will be required to carry 
on the many operations. 

For example, on many farms a great deal of hard manual labor 
is used in carrying feed from one building to another. You have 
seen a farmer carry corn from the corncrib to his feed grinder in 
another building; or take it to town for grinding, bring it back, 
and then carry it from wherever it is stored to some other building 
to feed to livestock. While that system works, it requires about 
three or four times as much manual labor as should be required. 

You have also been on farms where the grain is elevated by 
power-driven elevators to bins high in the barn. The feed grinder 
is located below the storage bins but above the feeding room, and 
the grain flows by gravity from the storage bins to the feed grinder 
and from there to the feed bins which are located adjacent to the 
feeding floor. The difference between using elevators and feed 
grinders properly placed and carrying corn from the corncrib to 
where it is to be ground and then to where it is to be fed is the 
thing I am talking about. Many man-hours each month can be 
saved in this operation by proper arrangement, proper buildings, 
and proper equipment. 

I am of the opinion that the feed grinder I have just referred 
to should be small in size and cost, and should operate a number 
of hours each day thereby giving the machine a proper load factor. 

A feed grinder driven by a tractor must necessarily be quite 
large so that the grinding job can be completed in a relatively short 
time, because an attendant is required to watch the tractor and feed 
grinder while in operation. On the other hand, a small grinder 
powered by electricity, and with automatic features, does not re- 
quire an attendant. If something goes wrong, a fuse is blown, the 
machine stops, and no harm is done. However, the people who 
work on this problem must constantly keep in mind that a new 
line of machinery will have to be developed if full advantage of 
electric power is to be obtained. 

There are dozens of jobs done on the average farm today that 
require manual power and hard work which will have to be re- 
placed with power-driven equipment properly designed and built 
to meet the conditions, if we are to take full advantage of electric 
power on the farm. The big job of rural electrification during the 
next decade, therefore, will be to develop a full line of electrically 
driven machinery for agriculture and also to carry on an educa- 
tional program which will help farmers arrange their buildings 
properly when building or rebuilding them, and in so doing ma- 
terially reduce the amount of manual labor required for each farm 
chore operation. 

The development and efficient use of electrically driven ma- 
chinery has been a necessary and important factor in the relatively 
high income received by the factory worker. If we make a com- 
parable use of electric power in farm work, we will bring about 
increased production and higher income per farm operator. Our 
job is to develop the necessary machines and see that they are pro- 
perly installed and efficiently used. If we do this, we will lend a 


big hand to the solving of many problems that are now troubling 
farmers. 


* * 2 


When it is realized that only a few farms are served for each 
mile of rural distribution lines, it can be understood that many 
hundreds of millions of dollars have been spent to pay for nearly 
one million miles of farm lines. It is indeed a tremendous de- 
velopment that has taken place largely during the past twenty years. 
The picture we see of rural electrification is a fast-moving one. I 
am convinced it will continue to show rapid development. 


- ot a eee ey rt ae lhl eS ines ieee Het eS a eae oS ei im “4 _ 
pe ee Me ey ee UN ieag -~S  e a res  e sae Cee Maa ie) ae 
ra hy Meee) C=. ie ey Ba. et miele eee eS gc Cee oe) 1h A Bk eae SN . t : “ Gass set - oe 
S ieruryeeee | ALY Pr eee ED ee ce eae Re oe tin ee RM gS eS a , Ey) Oo tee es & Be ata ; : 
Rope TS 2 ee es hee Pe Fires ARSE ay aire io either = Sc a a oid ose ag ay iy ES Fees Sn RS a Bee ie ae ¥ ‘ a 
Remy ee. ome me er el 2 r ae ee 2 age pce ase LS ioe “ue ae eee g oe act ge eee. \ 
Bitte, get enn eee Ee. EN ine Sale cree ea % ere ede te sn a ee ie = 3 CR | ame mm nae Fw ‘ - ult ate Ee. % 5 4 
DS Se a a Sa o> eae aie cs NA oe lier ine sean <a ae a peur ets. r ee 4 fe + aes i * iu a - 
Be Pe eh ens Jee Se a a BRI hy eS Ue a i CC Tae as ES ie came - mee Ps c ae ‘ y eae 
7 
ee 
F _ ee 
q 
. 
Cae ae 
eh 2 cae Ae “eng ae Yee Bi aa ip ae : age . ; . 
pe 7 eg ; Beare ne) Bran Fa 2a Boe Pig et Ca ic | gen OREN ee a atin EB 
pie. PRs ote os fae) | | ee es Ree ae ee on gil nk gi AMR =. aH no 
— we i.) a Kern RAiee = AM ni. ia | ais a A Bee bn ee Pee eat 5 as eee i’ Soe Mew Se a i e 


The Logistics of Wartime Food Production 
By S. P. Lyle 
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plies. In its military definition “logistics” involves transpor- 

tation and supply, the field arrangements for campaigning. 
Agricultural engineering renders a much similar service to farmers 
in their food campaign. This type of service is especially needed 
during the war. Our purpose in this service should be made effec- 
tive, and we should aid others also engaged in logistic services to 
farmers to make their work effective. For example, one of the 
basic requirements for food production is labor. The War Food 
Administration is responsible for the farm labor program in which 
the Office of Labor handles the interstate and foreign farm labor 
supply and the Extension Service the intra-state farm labor pro- 
curement and placement. In the seven months from the enactment 
of the law establishing the 1943 farm labor supply program to the 
end of November a total of 3,827,718 workers were placed on 
farms, of whom 3,660,193 were employed for seasonal work and 
167,525 for year-round service. Of the total number of placements 
57 per cent were men, 19 per cent women, and 24 per cent youth. 

These figures represent a very significant service to the farm 
front, as a comparison with total figures indicates. The U. S. De- 
partment of Commerce reports (“Survey of Current Business”, De- 
cember, 1943) the total number of farm laborers in July, 1943, as 
12.1 million; in September, 11.3 million, and in October, 10.7 mil- 
lion, while the total civilian labor force was estimated at 55.5, 53.3, 
and 52.6 million for the same months. In brief, in a most critical 
labor situation the farm labor front was supplied through a vigor- 
ous farm labor supply program. 

Other critical supply services to farmers have ‘come through” 
also as the production record proves. Among the supplies were 
seeds, fertilizers, insecticides, fungicides and others including house- 
hold supplies. Agricultural engineers are especially concerned with 
the adequacy of farm power, machinery, buildings and equipment, 
fences, field and highway transportation, and devices and practices 
for assuring maximum production with safety. They share this 
concern with others and extend their aid beyond the production 
tasks of the farm to the equally essential work of the homemaker. 

Agricultural engineering services are of tremendous importance 
in war food production. They constitute not only indispensable 
links in agricultural service to the nation, but also pair with and 
complement almost every other scientific service to modern farming. 

This statement is no boast, for we are only acknowledging the 
magnitude and extent of agricultural engineering responsibility for 
serving the farm front. It is fortunate for agricultural engineers 
that they do not stand alone in this responsibility, and it is reas- 
suring to know also that engineering services are durable, that ser- 
vices performed ten, twenty and even more years ago are actively 
utilized in food production in 1944. We must keep these on the 
job for some of them, in building materials and construction, for 
example, are temporarily practically irreplaceable. 

A fact frequently stated about this war is that it is a war of 
machinery. Recently I met a high-ranking officer of the Army Air 
Force on a railway diner, where democracy really flourishes nowa- 
days. He remarked that few people realize the striking power of 
a modern bomber, and illustrated his point in terms of man power. 
“There are,” he stated, “four 2000-hp engines on the plane, and 
each horsepower is equivalent to 10 men in power. That makes the 
9 or 10 men on the bomber equal to 80,000 men in the war work 
of putting explosives where they do the right job at the right time.” 

Farm equipment also saves man power and does its essential 
work when it is most needed. Machine power is multiple man 
power, but it is not a magic creation. It is produced by man power 
from products of man power, and is transported, fueled, serviced, 
and operated by man power to serve mankind. Machines not only 
bring the services of civilian workers effectively to the front, but 


Te farmer is on the food front and needs workers and sup- 


This paper was presented at a meeting of the Southeast Section of 
the American Society of Agricultural Engineers at Atlanta, Georgia, 
February, 1944. 


8S. P. LyLe is principal agricultural engineer, in charge of agricul- 
tural and home economics section, Extension Service, U. S. Department 
of Agriculture. 


also bring with them the added striking force of the accumulated 
man power of our magnificent industrial facilities which were ready 
for conversion to war use. The same facts apply to our agricul- 
tural production plant. It is wonderful but not surprising that both 
the industrial and the agricultural production of this country have 
been phenominal and have supplied all of our allies with essential 
additions to their own supplies while our own country is engaged 
in all-out military armament and action. 

Farm buildings, likewise, are multiplied man power. The man. 
hours of construction labor that went into a barn or a storage 
building years ago are on the job today as effectively as the day 
the building was put to first use, if the building has been main- 
tained and adapted to production needs. That is a big part of the 
engineering job in agriculture as well as in industry. Keep those 
accumulated man-hours working to win the war. 

In these times agricultural engineers, like all other qualified 
specialists in the sciences serving agriculture, have a responsibility 
to appraise farm needs and lend their aid to enable farmers to cope 
with their problems. I know you are doing so and I realize it is 
trite to recite to you the array of items which you should check, 
such as the repair of all types and kinds of equipment and build- 
ings which transform agricultural land into productive farms, or 
the provision of new buildings or machines where they will serve 
production best, or the utilization of Isbor and equipment for maxi- 
mum results, or the conservation of life and property, or the utili- 
zation of the full productivity of the land through soil-saving and 
soil-building practices, or by drainage or irrigation where profitable 
for war purposes. This subject matter we know, but how resource- 
ful are we in making it useful to the farmer? That is a pertinent 
logistic problem for us to explore and develop answers during this 
meeting. 

In viewing this problem we recognize that we ar only a small 
professional group representing producers of goods, commercial ser- 
vices, transportation, and scientific, technical and advisory services 
to farm people. We recognize that the farmers were, generally 
speaking, well prepared in our field of service at the beginning of 
the war and that they and their commercial services of supply have 
done a magnificent job with a minimum use of critical materials. 
The coordination of this effort has been aided greatly by agricul- 
tural engineers in all the different organizations in which they are 
employed. The war work has brought us closer together and made 
our efforts more effective, but there is much more to do. Let us 
meet the tasks of 1944 with greater coordination of effort than 
ever before. When history appraises this record let it be apparent 
that the engineering services for war food production were ade- 
quate and on time. This is a challenge to our perception, foresight 
and determination to accomplish this logistic war task. 

And now a word about the future seems appropriate. Just as 
the momentum of peace-time mechanized agriculture carried farmers 
victoriously into their war programs with virtually no crop setback: 
in spite of drastic restrictions in labor and supplies, so will certain 
effects of wartime agriculture carry over into the time of peace to 
which we look forward. Here are a few examples. Crop expan- 
sion to meet war food goals must be followed by renewed efforts 
for soil conservation to replenish the reserves of soil fertility upon 
which some overdraft is now necessary. Rural electrification will 
again renew its rapid expansion. Rural industries which coniribute 
directly to rural employment, to the use of agricultural products, 
and to advancement of rural living standards will probably be 
needed and developed in post-war adjustments. Greater production 
efficiency to improve quality and lower costs of certain agricultural 
products, including cotton, apparently will be of greater importance 
after war markets disappear than ever before. A rural building 
program is needed to serve the housing needs for all classes and 
sizes of farms, and the farm building requirements of postwar agti- 
cultural production and marketing. This involves credit facilities, 
and services adapted to a wide variety of building needs. Among 
other building needs are county agr:cultural buildings and various 
recreational centers. (Continued on page 124) 
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OW TO control erosion on slopes under 12 per cent is 
fairly well established for the various sections of the United 
States. The methods are contour cultivation, strip crop- 
ping, terracing, and diversion ditches coupled with proper agro- 
nomic practices. But the control of erosion on cultivated land 
steeper than 12 per cent is much more difficult. The general recom- 
mendation for controlling erosion and maintaining soil fertility in 
areas of rough relief is to keep steeper slopes in pasture or mea- 
dow, to reserve land less than 10 to 12 per cent slope for tilled 
crops in rotation, and to follow a livestock type of farming so that 
the forage crops produced may be used. Where the proportion of 
genile slopes to steep slopes permits a farmer to plant the desired 
acreage of row crops on gentle slopes and to produce the required 
forage on permanent pasture and meadow fields, these general rec- 
ommendations may be applied without difficulty. Where the pro- 
portion of gentle slopes to steep slopes is low, farms are small, 
and cash crops aside from livestock seems essential, the application 
of the recommendations becomes more complicated. 

A typical example of forage-livestock farming under this latter 
condition is found in the Kentucky area known as the “Hills of the 
Bluegrass."” Here leading farmers follow quite well the practice 
of using the land for those crops for which it is best suited and 
they use the agronomic aids that help hold soil in place and main- 
tain its fertility. These farmers feel, however, that they need addi- 
tional measures for controlling erosion. 

It would be unwise to recommend to these farmers new prac- 
tices which may complicate their farming operations or to formu- 
late for them an entirely new erosion control program without 
examining conditions in the area to determine if the expressed need 
for additional erosion control measures arises from a failure to 
carry out present recommendations or if present recommendations 
are inadequate. Upon examination the following facts were found: 

1 The area is largely composed of steep hills with a slope of 

20 to 25 per cent, V-shaped valleys, and narrow ridges. 
About 12 per cent of the area has a slope of 10 per cent 
or less. 

2 In general farms are too small to provide, from the forage- 
livestock type of farming, an income sufficient to maintain 

present living standards. 

Tobacco is produced as a cash crop to supplement income 

from such major sources as sheep, cattle, pasture, hay and 

corn. 

4 Only about 10 per cent of the land is annually planted in 
clean, cultivated crops, such as corn and tobacco. This acre- 
age is about equal to the area with a slope of 10 per cent or 
less. It must be reduced 
still further if row crops 
are to be in rotation and 
planted on gentle slopes. 

5 During the past 50 years 
in the adjustment of 
farming operations to 
physical conditions, corn 
acreage has declined 65 
per cent; hogs, 80 per 
cent; hay acreage has 
increased 100 per cent; 
sheep, 300 per cent; 
dairy cattle slightly. 
During this period the 
population of this area 
has declined 30 per cent. 
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Erosion Control on Slopes Steeper than 12 Per Cent 
By Earl G. Welch 


MEMBER A.S.A.E. 


Leading farmers have for many years used hillside ditches for controlling 
soil erosion on steep slopes in the bluegrass region of Kentucky 


6 Although the virgin surface soil of the area, rich in organic 
matter and one of the most fertile in Kentucky, has been 
practically removed from the steep slopes by erosion, it is 
as a whole still quite productive. 


With sufficient moisture the subsoil produces good pasture 
and hay but it dries out quickly unless there is plenty of 
rainfall evenly distributed. Frequently, however, a lack of 
moisture in the soil limits the amount and quality of pasture 
and meadow crops. Moreover, from the time of seeding until 
there is enough grass to protect the soil much sheet erosion 
and gullying take place on the steep slopes. Clearly the or- 
ganic matter in the soil cannot be increased materially unless 
erosion is controlled. 


8 Strip cropping on steep slopes has not proven effective in 
controlling erosion primarily because the heavy subsoil does 
not absorb water readily and previous erosion permits the 
concentration of water in small gullies. 


To improve conditions in this area leading farmers for many 
years have believed that an additional measure of erosion control 
was needed, particularly mechanical structures to divert water from 
ridge land and steep slopes throughout a rotation. In many in- 
stances such as this, soil conservation and improvement programs 
have been planned for steep slopes without mechanical control 
measures, but the definite need for them eventually results in their 
inclusion. It is believed that water channels should be incorporated 
in a complete program for controlling erosion in the Hills of the 
Bluegrass and in similar areas of rough relief. 

Types of Water Channels. In order to distinguish between 
various types of water channels for hill land the following defini- 
tions and distinguishing features are given: 

A terrace is a primary soil erosion-control structure consisting 
of a ridge of earth thrown up across a slope, to retard the flow of 
water and to conduct it to an outlet protected from erosion. Such 
a terrace is constructed on slopes not exceeding 12 per cent; it is 
spaced at vertical or horizontal intervals which vary with the per 
cent of slope; has a maximum channel grade of 0.5 per cent, and 
a ridge of such width and side slope as to permit the cultivation 
of intertilled crops on the terrace. 

A diversion terrace has the following distinguishing features: 
It is used on slopes of from 12 to 25 per cent; has a maximum 
channel grade of 1 to 114 per cent; uses sod to maintain ridge and 
channel with a 10-ft buffer strip; has a ridge with a minimum 
height above the water channel of 1 ft and a channel 21, ft wide 
at the bottom; is spaced at regular horizontal intervals which do 


not vary with the per cent of 
slope. The horizontal interval 
is the width of one corn shock 
row, usually 50 ft, plus a buf- 
fer strip 10ft or more in 
width above and parallel to 
the water channel. The vari- 
ation in width of the buffer 
strip is made to permit an 
equal width of tillable area 
between diversion terraces. 

A diversion ditch is a wa- 
ter channel constructed across 
a slope to intercept water from 
a higher elevation and con- 
duct it to a protected outlet. 
It is especially designed to 
care for a particular situation 
and constructed so as to pre- 
vent erosion or silting of the 
channel. It is used to inter- 
cept water from the entire 
area of a ridge so as to reduce 
erosion on steeper slopes be- 
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low or to protect an area of bottom land from damage by runoff 
from steeper slopes above. 

A hillside ditch is a drainage channel with a grade of 2 ft to 
6 or 8 ft per 100 ft placed at regular horizontal intervals across a 
slope to prevent gullying. It is constructed with a plow only and 
therefore is usually not more than a plow furrow in width and one 
or two plow furrows in depth. It is used only on slopes where 
the subsoil resists erosion well, such as that found in the Hills of 
the Bluegrass in the Eden formation. 

General Land-Use Policy. The following general principles for 
properly using ridges and steep slopes include water channels as 
an erosion control measure with the usual recommendations for 
vegetative control and soil fertilization. 

Cultivate in row crops in a short rotation the ridges of the hills 
from the top to the points where slopes equal 12 per cent grade. 
Use terracing and contour cultivation to reduce sheet erosion to a 
minimum, the principal cause of loss of fertility on ridge land. 
The objective should be to increase the productivity of the ridges 
as much as possible in order to reduce the need for cultivating 
steeper slopes in row crops. Greater progress can be made in the 
improvement of yields on ridges than on steep slopes because of 
the greater ease of conrolling erosion and the lower per cent of 
runoff. The control of runoff and erosion by terracing ridges 
greatly reduces the erosion problem on steeper slopes. 

Steep slopes with grades from 12 per cent to approximately 30 
per cent should be used primarily for pasture and meadow crops 
to produce forage for livestock. This end may be achieved by ob- 
serving the following: Eliminate row-crop cultivation on these 
slopes; increase the moisture-holding capacity of the soil by adding 
organic matter; use diversion terraces on steep slopes to aid in con- 
trolling erosion while grasses and meadows are being established 
or re-established and organic content of soil increased; limit these 
efforts to slopes approximately under 30 per cent, since mowing, 
an essential to the elimination of weeds and bushes, cannot be 
practiced on steeper slopes; plant trees in draws and areas in ex- 
cess of 30 per cent. 

Use of Water Channels. Establish and construct terraces on 
terraceable slopes according to generally accepted practices. Terrace 
the land when it is in sod or meadow so that outlet channels may 
be left to provide for the removal of terrace water from near the 
top of the slope to natural outlets. Make terraces as wide as can 
be done economically with the equipment and power available. 

Do not substitute diversion terrace systems for terraces on ter- 


raceable land. Plan diversion terrace systems so as to permit field. 


equipment to be moved from the foot of slopes to ridges without 
crossing terraces. 

Use diversion ditches only below areas from which little silt 
will originate. These areas may consist of permanent wooded land, 
permanent pasture or meadow land. Unless the drainage area above 
the diversion ditch is similar in size to that above other similar 
diversion ditches of proven carrying capacity, design a diversion 
ditch to meet the existing conditions. This is strictly an engineer- 
ing problem. Diversion ditches may be used in connection with 
strip cropping on long slopes in some sections of the Hills of the 
Bluegrass area. 

Use hillside ditches only on land with a subsoil which resists 
erosion well, on steep slopes planted to row crops, or to control 
erosion while meadows and pastures are becoming established. They 
reduce rather than control the erosion which occurs when heavy 
rains fall on plowed steep slopes. These temporary structures are 
usually filled with silt by the time the root system of meadow or 
pasture is well established. They are stepping stones to the con- 
struction of terraces or diversion terraces. 


Wartime Food Production 


(Continued from page 122) 


War also has caused us to become acutely conscious of the 
need for conservation of life and property. Engineers should lead 
in preventing fire loss and accidents. In civic industries engineers 
prevent more fires than fire departments extinguish, and prevent 
many more accidents than ever occur. Built-in protection is needed 
as well as warning. 

The prospective disposition of surplus war material also offers 
a number of interesting considerations for agricultural engineers, 
including rural utilization of fire fighting equipment, war salvage 
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explosives and an endless variety of mechanical units from jceps 
to cold storage plants. To these you may add more examples. 

The engineering war task and the postwar outlook need the 
concerted attention of the agricultural engineers of this area. Con- 
tinuation and strengthening of your wartime coordination of e:fort 
should be carried into postwar plans and work by this section. At 
present we are engaged in keeping war equipment “‘fit and fight. 
ing”. Let us be equally prep-red and effective when “food 
will write the peace.” 


Electric Equipment for Postwar 


(Continued from page 120) 


scarcely understandable to a farmer or to the average farm wire: an, 
does give rules of safety. So far as I know, there are no generally 
adopted rules of adequacy with economy which can be used us a 
guide by rural wiremen. Such a guidebook might be a worth-w hile 
undertaking for the American Society of Agricultural Engineers. 

A Farm Management Approach. Most electric utility engincers 
and cooperative managers look upon their job as one of building 
load — getting more kilowatt-hours used on farms. College special- 
ists carry on educational programs on the use of specific pieces of clec- 
trical equipment or the more widespread use of electric appliances 
generally. I only need call your attention to the demonstration farms, 
the demonstration trucks, exhibits and educational campaigns for you 
to know this to be true. We have been trying to sell the farmer on 
electrical equipment. While doing this we have passed through the 
C.R.E.A. period of equipment development and the TVA-REA 
period of focusing attention on lower rates as an incentive for in- 
creased use. The use of production equipment is still low. 

I would like to suggest a different approach. Instead of making 
our goal and measuring our results in terms of kilowatt-hours, let's 
“make and measure” in terms of added dollars we can produce for 
the farmer. Some electric power companies that are doing this have 
found it so effective that the top executives of the companies are 
now thinking in terms of improving their business through a gener- 
al increase in the standards of living and production of the people 
in the community. This is a farm management approach — a utili- 
zation of our knowledge of engineering in working with the live- 
stock specialist, the dairy specialist, the poultry specialist, the hor- 
ticulturist and the agronomist to save labor, improve and increase 
products and to enable the farmer to have a more profitable business. 

In suggesting this I am still thinking about postwar farm clec- 
trical equipment. If we, as engineers, have struck an impasse in 
the development of production electrical equipment, why not attack 
the problem with the specialists in different fields, making an analy- 
sis of every present operation and possible new development and 
then trying to apply electricity in some form to improve manage- 
ment and returns in those fields. The project and credit should be 
in the field of the specialist with the engineer as his aid. I am just 
visionary enough to believe that with the dairy department and the 
agricultural engineer of one state agricultural experiment st.tion 
concentrating on a job analysis of dairy farming, and other states 
concentrating on poultry, horticulture, vegetable gardening or some 
other specialty, we might arrive at places we have never bee: be- 
fore. Surely the national interest in rural electrification is such 
now that no agricultural research group can ignore it. 

On the basis of profitable farm management it is often the \ittle 
things in electrical equipment which are valuable. The devclop- 
ment of a timer for fast milking is one of the little things. It is 
not even electrical, but it makes the electric milker more effective 
by greatly reducing the labor involved, improving the flow of vnilk, 
and in possibly reducing the spread of the udder disease, mastitis. 

The new electric poultry debeaker is another such devicc. It 
has been known that removing the upper mandible of the beak 
prevents feather picking, cannibalism and some feed wastage. Cut- 
ting off the end of the beak often caused the birds to blecd to 
death, or the beak would grow back on. Burning it off elect ically 
overcame these drawbacks. Again, a fan and duct system in the 
hay mow can make No. 1 hay out of the same crop that ould 
have been No. 3 hay handled in the usual manner. 

There is another angle to the farm management or the farmet’s- 
extra-dollar approach. If times should get tough on the farm, it 
may be the little niceties of farm management that save or make 
a dollar that will keep the farmer in business and his electrical 
cquipment in use. 
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Developments in Peanut Harvesting Equipment 
By I. F. Reed and O. A. Brown 


MEMBER A.S.A.E. 


development problems in the states of the Southeast because 

of insufficient labor to handle the large crops the country 
needs in wartime, with existing equipment and methods. From an 
averaze of 1,818,000 acres (according to state reports) harvested 
per ycar for the period 1937-41, production rose to 3,425,000 acres 
in 1942 and 5,202,000 acres in 1943. The peanut goal set by the 
War food Administration for the 1944 season is 6,158,000 acres, 
an increase of 18.4 per cent over last season. Yet this year there 
will be less labor available and no new or improved types of pea- 
nut hirvesting equipment will be on the market. 


The extent of the peanut growing area, the nature of the crop, 
the methods of planting and cultivating, and methods of harvesting 
with conventional equipment have been discussed quite fully by 
Wm. &. Meek in an article, entitled “Machinery Problems in Pea- 
nut Production,” in AGRICULTURAL ENGINEERING for February, 
1943. It is shown that for 1942 the best available combination of 
digging equipment for farmers using tractor equipment consisted 
of blade attachments for their cultivators for loosening the peanuts 
followed by a side-delivery rake for pulling them out of the ground, 
shaking off the soil, and throwing them into windrows. Though 
the side-delivery rake is the best commercial machine available for 


P iscer harvesting has become one of the major machinery- 


. shaking and windrowing peanuts, it has the following disadvan- 


tages: (1) Two operations are required for digging and shaking; 
(2) the windrow is relatively tight so the vines dry slowly and are 
dificult to handle, and (3) the upkeep on the rake is relatively 
high as it was not designed for this job. Many other arrangements 
have been tried by farmers and a multitude of inventions worked 
out to handle the job under a specific condition but, as Mr. Meek 
pointed out, most of these arrangements do not do so well when 
used under other conditions. The same premise holds true for the 
1943 season. 

The U. S. Department of Agriculture and two or three of the 
larger farm machinery companies have attacked this problem co- 
operatively and individually, and several experimental diggers were 


This paper was presented at a meeting of the Southeast Section of 


the American Society of Agricultural Engineers at Atlanta, Georgia, 
February, 1944. 


I. F. Reep and O. A. BROWN are respectively, agricultural engineer 
and associate agricultural engineer, Bureau of Plant Industry, Soils and 
Agricultural Engineering, U. S. Department of Agriculture. 
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pper left) Single-row bean buncher being used to shake and bunch peanuts e Fig. 3 
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used extensively last fall. It is indicated now that each organiza- 
tion will carry forward the development of its unit that showed 
most promise and attempt to get a few experimental machines into 
the field for test under all field conditions during 1944. This 
should bring out some better machines for production for the 1945 
season. 

Manufacturers of a complete line of farm equipment are em- 
phasizing the development of machines for mounting on their 
tractors or tractor equipment. Thus the blade type attachment 
mentioned above was available for only a few makes of tractor 
cultivators. Country blacksmiths arranged ingenious mountings for 
attaching the blades to other makes and in many instances made 
up more or less successful complete digging units. A blade type 
peanut digging attachment complete with clamps for mounting on 
almost any type of tractor cultivator was placed on the market last 
August by a southern manufacturer. This unit, shown in Fig. 1, 
proved quite satisfactory and materials have been requested for 
making up several hundred sets for the 1944 season. This will 
help farmers having tractor-cultivating units for which the peanut 
handling equipment had not been developed previously. 
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Fig. 1 Peanut-digging attachment with universal type mounting to en- 
able using it on several makes of tractor cultivators 


Users of the potato-digger type peanut digger and the vibrating 
type shaker units encountered about the same difficulties as Mr. 
Meek mentioned were found previously. An improved, wide-throat 
unit of the potato digger type was planned but manufacturing 
conditions prevented building the units. Fifty of the regular-sized 
machines were built for use in areas growing Spanish or bunch 
peanuts. They would not handle the runner type successfully. 


The consensus of the investigators 
seems to be that the blade type digger 
units with single supports are the best. 
Experience has shown, that if the me- 
chanical shaking operation is to be per- 
formed successfully, the plows must not 
drag the vines into bunches. Some at- 
tention has been given to keeping the 
vines in place during the plowing opera- 
tion. One method used to prevent drag- 
ging is to divide the rows so that the 
plow support can pass between them 
without catching onto the vines which 
have been cut loose. Another method 
is to place a rubber-tired wheel so that 
it will roll on and hold in place the 
vines which are being cut by the plow. 
With these additions the blade type dig- 
ging units are doing satisfactory work, 
so efforts are being concentrated on the 
development of shaking, bunching, pil- 
ing, windrowing, and combining equip- 
ment. Although it seems probable the 
peanut pickers could be improved mark- 
edly, the engineers making the studies 
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bo ft) An experimental peanut shaker using a drum with receding fingers to pull the peanuts feel they will handle the job pending a 

Shake the soil out of them. Note the relationship of digger blades, shaker units, and wind- more opportune time 
Towing rods e Fig. 4 (Right) USDA single-row tedder type peanut digger and shaker. May be PP . - At present, three 
operated with mules or tractor 
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promise in preliminary field trials and their development is being 
pushed. They may be classed as (1) receding finger type pickup 
drum, (2) reversed tedder type, and (3) modified bean buncher. 

The modified bean buncher shown in Fig. 2 is said to have done 
commendable work. The authors have not seen it operate, but find 
that a large manufacturer is considering developing the unit during 
the 1944 season. The principle involved has been tried in a num- 
ber of machines and should prove satisfactory. A two-row machine 
using power take-off drive and directly connected to the tractor 
would probably be most desirable. 

Two outstanding machines using the receding-tooth cylinder 
principle were observed. Both were driven from the power take- 
off, picked up peanuts and discharged them over a cylinder by 
means of an arrangement of receding teeth, and were raised or 
lowered by means of the hydraulic-lift mechanism on the tractor. 
Here the similarity ended. One unit, built in a small shop in cen- 
tral Alabama, was mounted on the rear of a four-wheel, general- 
purpose tractor and used a relatively large cylinder. A sweep wide 
enough to dig two rows at a time was mounted on another tractor, 
thus digging and shaking was a twice-over procedure. This shaker 
performed especially well considering the small amount of develop- 
ment work behind it. 

The other digger using the pickup cylinder arrangement is 
shown in Fig. 3. The shaker cylinder is relatively small in diam- 
eter and works under a tricycle type tractor. The height at which 
the cylinder is operated is positively controlled by adjustment of 
the hydraulic-lift control lever. The loosened peanuts are picked 
up by the cylinder teeth and discharged back over the top of the 
cylinder. This action shakes most of the soil off the peanuts and 
leaves them lying loosely on the top of the ground. The action 
of the fingers and shielding is designed to give minimum wrapping 
of peanut vines, crab grass, purslane, etc. Windrow rods shown 
in the background of the picture can be added. They tend to push 
the two rows together into a fluffy windrow where the peanut vines 
dry quickly or may be gathered easily if they are to be stacked. 
The design of this equipment is such that it is possible to furnish 
various combinations from the blades alone to the completely mech- 
anized peanut harvesting unit, including a combine modified for 
handling peanuts. 

Shaking peanuts with tedder forks similar to those used for hay 
has been quite completely investigated by the staff of the USDA 
Farm Tillage Machinery Laboratory. The various types of units 
developed are shown in Figs. 4, 5 and 6. Preliminary work in 
1942 showed that forks arranged to kick back as for hay knocked 
too many peanuts off the vines. Arrangements with the forks kick- 
ing 90 deg to the direction of travel and 45 deg forward were tried. 
Due to difficulty in getting complete coverage of the row area, the 
90-deg angle was abandoned. Indications are that angles between 
45 and 55 or 60 deg will be satisfactory. Three types of units have 
been used successfully: (1) single-row shaker complete with dig- 
ging blade, Fig. 4, (2) two-row, pulled type, traction-driven, Fig. 
5, and (3) two-row, direct-connected, power take-off driven, Fig. 6. 
The action is at 45 deg forward to the line of travel for the three 
units shown. 

The mechanism operating the forks on the tedder type shakers 
causes the teeth to have a relatively flat path on the forward stroke, 
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Fig. 5 (Left) USDA two-row, traction-driven tedder type peanut shaker. 


The digging blades are mounted on the tractor, but can be mounted on 
the unit if it is to be pulled by mule power e Fig. 6 (Right) USDA 
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to rise quickly at the end of this stroke, and to return rapidly. This 
action pulls the peanuts out of the ground, shakes out the soil, 
and throws them over into the row middle. Using right and left. 
hand units causes the two-row shaker to leave the two rows in a 
loose fluffy windrow. They dry quickly in this windrow or can be 
easily gathered for stacking. The use of the correct gear ratios, 
crank timing, and width of forks gives complete coverage of the 
row areas. 

Field tests show that the digger blade on the single-row digger. 
shaker causes excessive side draft on the light unit and causes it 
to run off the row. A different type digging arrangement will be 
developed before the 1944 digging season. The peanuts dug with 
this one-row arrangement are free from soil and left loosely on top 
of the ground. This type unit was tried in Alabama, Georgia, and 
South Carolina and it is hoped that these diggers, with the im. 
provements which the 1943 work showed were needed built into 
them, can be returned to these same states for the 1944 testing. 

The two-row traction unit may be equipped with digging blades 
if it is to be pulled with mules. If pulled with a general-purpose 
tractor, however, the digging blades should be on the tractor culti- 
vator as shown. This unit served its purpose as a step in the de. 
velopment of the direct-connected unit. The tractor-mounted power 
take-off driven machine has many advantages. It follows terrace 
rows better, has more clearance for the windrow, has_ positive 
drive, can be maneuvered into fence corners, terrace ends, and for 
short rows, and is truly a one-man machine. The two-row tedder 
type shaker has been operated under relatively severe soil and weed 
conditions and in heavy runner peanuts. It handles all conditions 
effectively. It can be operated at 4 to 414 miles per hour so one 
man can dig, shake, and windrow 25 to 30 acres of peanuts in a day. 


The nature of the machinery for handling peanuts will depend 
upon a number of factors. When peanuts are mature, they must be 
dug, shaken, and allowed to cure before they are picked and taken 
to market. Most of the peanuts at present are cured in hand-piled 
stacks. It is generally agreed that a machine cannot stack peanuts 
around poles to be cured as is now done. Since a peanut harvest- 
ing machine is desirable and necessary if the crop is to compete 
with other oil-bearing crops, a method of curing peanuts without 
stacking them becomes important. For this reason experiments have 
been conducted to determine in what ways peanuts may be left by 
a power machine for curing. 

The data from preliminary studies seem to indicate that the 
peanut is well protected by the hull and may be cured in a number 
of ways without undue damage to the kernels. Other important 
factors, as loss of nuts, value of hay, etc., are affected markedly 
by weather conditions during the curing process. If peanuts cured 
in the windrow are left on the ground for a long period because 
of wet weather, many of them come loose from the vine and are 
lost. The loss will not be so great if the peanuts are left in stacks 
or piles for the same length of time. It was observed, however, 
that peanuts dug and windrowed with one of the machines de- 
scribed in this paper are left in a more favorable condition for 
curing than when windrowed with a side-delivery rake. The wind- 
row is not compact, thus dries out rapidly and under favorable 
weather conditions the peanuts were combined three to eight days 
after digging. (Continued on page 128) 


a tractor. It is driven from the power take-off. The digger blades are 
mounted on the tractor cultivator 
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and Oats to Air Flow 


By S. Milton Henderson 


MEMBER A.S.A.E. 


soybeans and oats to air flow is in effect a continuation of 

a paper published in a recent issue of AGRICULTURAL EN- 
GINEERING relative to the resistance of shelled corn and bin walls 
to air flow’*. Since the apparatus and technique used were dis- 
cussed in detail in the previous paper, only the results of this part 
of the study will be reported. 

Resistance of Clean Soybeans and Oats. The results of the tests 
made with soybeans and oats over hardware cloth, free of dockage 
or fine material and without settling, are given in Figs. 1 and 2. 
The individual points represent experimental observations. The 
lines were fitted by eye to the points. 

The relationship between the rate of flow and air pressure for 
a given depth of soybeans is of the form Q = KP®, in which K 
is a function of the depth of the grain and ¢ the slope of the curve. 
The values for K and c¢ for soybeans were calculated from the 
curves in Fig. 1 for the various depths and are tabulated in Table 1. 


T= paper which reports a study of the resistance of stored 


TABLE 1. VALUES OF K and c FOR SOYBEANS DETERMINED 
FROM EXPERIMENTAL DATA (FIG. 1) 


Depth of grain (D), ft K c 
0.5 100.0 0.582 
1 76.0 0.632 
2 50.0 0.591 
3 37.5 0.630 
4 30.0 0.658 
5 26.4 0.666 
6 24.0 0.664 
z 22.0 0.680 
8 20.5 0.681 


This paper was prepared expressly for AGRICULTURAL ENGINEERING. 


Journal Paper No. J-1179 of the Iowa Agricultural Experiment Sta- 
tion, Project No. 587. This study was conducted cooperatively by the 
Bureau of Plant Industry, Soils and Agricultural Engineering, U. S. 
— of Agriculture, and the Iowa Agricultural Experiment 
tation. 


S. M. HENDERSON is research associate, Iowa Agricultural Experi- 
ment Station. 


AUTHOR’S ACKNOWLEDGMENT: The author expresses his appreciation 
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is paper. 


*Superscript numbers indicate the references appended to this paper. 
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for various pressures. 
beans weighed 13.0 g. The effect of settling is also shown 


Fig. 1 Rate of air flow through clean soybeans of various depths 
The beans weighed 55.5 1b per bu; 100 


The values of K and c were plotted against the depth on loga- 
rithmic paper and the mathematical relationships derived. K was 
found to be 67.0 D°™ and c, 0.6 D*™. The complete mathemati- 
cal expression which best represents the experimental data is given 
in Fig. 1. The formula may be approximated to Q = 67P°**/D°™, 
without introducing an error greater than 2 per cent. It is probable 
that because of the character of the curves the formulas apply fairly 
well both above and below the observations made in the study. 


The curved character of the flow curves for oats (Fig. 2) made 
a similar simple mathematical interpretation of the data impossible. 
This same characteristic was exhibited in a small amount of data 
for grain sorghum which was taken for comparison with available 
data*. Since both of these grains are relatively small as compared 
with corn and soybeans, association of this characteristic with grain 
size is indicated. This indicates a problem for future study. 


The soybeans were screened through four-mesh hardware cloth 
and tests made with the graded quantities. The soybeans which 
passed through the screen weighed 55.5 lb per bu, the same as the 
blend from which the beans were screened, and 100 beans weighed 
12.0 g. The rate of air flow was nearly the same as that of the 
blend for comparable conditions of air pressure and grain depth. 
The beans retained by the screen also weighed 55.5 lb per bu but 
weighed 15.5 g per 100 beans and gave 111 per cent the rate for 
the original mixture. 


Effect of Settling. The effect of settling is indicated on Figs. 
1 and 2. Settling was produced by shaking and pounding the stack 
and by tamping. The rate of flow was 88 per cent of that for the 
unpacked grain for soybeans and 77 per cent for oats. For ordinary 
storage situations, the rate of flow would probably be somewhere 
between these indicated rates and 100 per cent. 


Resistance of Perforated Steel Sheets with Grain. The results 
of the tests with the grain over perforated steel sheets are given 
in Table 2 and Fig. 4. The sheet types used in the tests are shown 
in Fig. 3. 

An approximate relationship between the resistance of perfora- 
ted sheets covered with grain and clean grain is shown in Fig. 4. 
The data for corn were added for comparison. 
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Fig. 2 Rate of air flow through clean oats of various depths for 
various pressures. The oats weighed 34.61b per bu; 100 oats 
weighed 2.4 g. The effect of settling is indicated. 
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Fig. 3 The four general types of perforated sheets used for resis- 
tance tests; the numbers show the per cent of opening. (Type 1, 


upper left; Type 2, upper right; Type 3, lower left; Type 4, lower 
right) 


TABLE 2. RESISTANCE TO AIR FLOW OF PERFORATED STEEL 
SHEETS COVERED WITH GRAIN 


Equivalent 
Approx. Ratio of resistance of 
Type of Amount overall Width observed perforated 
perfor- of sheet width of of perfora- pressure sheet with 
ation open, perfora- tion open- drops across grain (depth of 
(Fig. 3) percent tion, in* ing, in* sheets} clean grain, ft) 
Soybeans Oats Soybeans Oats 
1 51.00t 0.18 0.18 0 0 
1 20.30 0.06 0.06 0 0 
2 6.10t 0.25 0.13 2.8 4.1 0.7 0.3 
3 4.77t 0.40 0.11 6.1 6.8 1.6 0.6 
3§ 4.77 0.11 0.11 2.6 0.8 
4 4.05 0.25 0.04 1.6 2.8 0.9 0.4 
2 3.30t 0.25 0.11 2.0 3.8 1.3 0.6 
2 2.75t 0.25 0.12 2.4 2.9 2.6 1.0 
2§ 2.75 0.25 0.12 2.0 2.3 
3 2.34 0.15 0.07 1.6 3.4 2.1 1.3 
3 1.83 0.15 0.07 a7 3.4 4.0 2.6 
2 0.89 0.30 0.09 1.5 5.1 8.7 6.0 
3 0.85 0.10 0.05 1.3 3.0 8.0 6.9 


*The approximate over-all width indicates the distance across the 
face of the sheet which is occupied by the orifice and deformed metal 
which constitutes the perforation. The narrowest perforation width is 


the width of the actual opening perpendicular to the direction of motion 
of air through it. 


+Ratio of the observed pressure drop across the sheet with grain 


to that without grain. These values may be assumed to apply at all 
pressures. 


tPerforations were too large for satisfactory field use with oats. 
Although satisfactory tests were made, some oats sifted through into the 
plenum chamber during the filling and emptying operations. 


§Sheets reversed so that depressed part of perforation would project 
into the grain. 


Air Flow Through Various Grains. Some air flow data for 
various grains are given in Table 3. These data are especially in- 
tended to be used for comparing the resistance of grains to air 


flow, but of course may be used in so far as possible as a source 
of air flow data. 
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TABLE 3. RATE OF AIR FLOW (cfm per sq ft) THROUGH VARIOUS GRAINS FOR A 


SHELLED CORN 
DPSS = 7.40 


DEPTH OF CLEAN GRAIN-FT. 


=e 
WALL OPENING oe i rey 


Fig. 4 Resistance to air flow of perforated steel sheets with different 
openings covered with soybeans and oats. The curve for shelled corn 
was added for comparison. The resistance is expressed in equivalent 
depths of clean grain 


Peanut Harvesting Equipment 
(Continued from page 126) 


Some consideration has been given to harvesting peanuts as two 
separate crops, hay and peanuts. The hay crop is mowed, cured, 
windrowed, and baled, either with a pickup baler or stationary 
unit. The peanuts are then dug and consist only of the peanuts 
and the root stalks. These peanuts and roots may be cured in piles 
or windrows or they may be stacked and picked in the usual way. 
The windrows or piles can be picked with a combine or hauled to 
a stationary picker. This method should give a very good quality 
of hay though the peanuts may be a little more difficult to handle. 
If the peanuts are not left in the ground too long, there will be 
little if any deterioration due to the tops having been mowed off. 

The best figures we have been able to obtain from economists 
and agronomists indicate that peanut harvesting operations, includ- 
ing picking and hauling the nuts to the warehouse, require «bout 
40 man-hours per acre by the methods used on most of the small 
farms. The peanuts are plowed out with a one or two-mule unit, 
pulled, the soil shaken off, and the vines thrown into piles by 
hand, stacked on poles, hauled or dragged to the picker, the outs 
picked off and hauled to market. According to our best judgment, 
using either of the digger shaker units de- 


scribe ove and a combine for pickin. the 
FEW AIR PRESSURES (inches of water) AND GRAIN DEPTHS scribed abo f | i fa = conltl 
Depth of peanuts directly from the windrow \o0 
grain, ft 0.10 0.25 0.50 1.00 2.00 3.00 0.10 0.25 0.50 1.00 2.00 3.09 require 1/, man-hour per acre for the dig sing, 
Shelled corn Soybeans ates . sindrowing operations and 2 to 
0.5 21.0 35.0 51.5 76.0 120.0 26.2 44.6 67.0 100.0 shaking, and windre Ps : bi oa and 
1.0 14.0 24.0 36.0 59.0 80.0 102.0 17.7 33.5 49.0 76.0 115.0 4 man-hours per acre for the np amine é 
2.0 10.3 17.3 25.8 38.3 57.0 72.0 12.4 22.0 33.0 49.6 74.5 95.0 yperations. The spread in man-jours 
4.0 5.9 10.4 16.0 24.3 37.5 48.0 66 12.1 19.0 30.0 47.0 62.0 a hich a _— 
8.0 3.2 5.8 9.3 14.7 23.2 30.4 4.3 8.2 12.9 20.7 33.0 43.5 per acre is from a high of 40 to a . 
Oats Wheat* about 3. It is not assumed that the han’ pe 
0.5 14.0 26.5 41.5 63.5 96.0 6.1 54.0 80.0 92.0 semenihtinin seammediately replace 
1.0 78 163 263 415 635 810 38 98 185 315 495 62.9  thods of harvesting can be ee y : iim 
2.0 4.30 9.7 162 262 420 545 21 4.7 9.2 18.5 31.8 41.5 by power machines, but in the near tu ‘ 
4.0 23 52 91 15.5 25.5 340 12 21 #65 115 £205 27.5 . “ REY shich will take mud 
8.0 11 27 5.0 89 15.2 20.7 07 13 28 69 13.0 18.5 machines will be available which will t hares 
Sorghum Barley} of the toil and time out of peanut harvesting. 
= = =e ed ry pe pow oii ae me = iis Since the method of harvesting necessarily is 
2.0 41 95 15.6 25.3 39.7 52.0 95 16.2 27.0 42.5 54.5 affected by the type of soil, size of farm unit, 
SOF 12 20 35 nt is 240 _ a4 ap as how the hay crop is to be used, and othe: fac- 
. 


High pressure data from Calif. Agr. Exp. Sta.?; 
7From data available from the Calif. Agr. Exp. Sta.? 


low pressure data by Kelly®, 


tors, the farmer can then choose the equipment 
and methods that best fit his conditions. 
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The Agricultural Engineer in the Postwar Period 
By Arthur W. Turner 


FELLOW A.S.A.E. 


President, 


American agriculture finds itself at the world’s crossroads, 
and all activities allied with it — scientific and technological 
processes as well as production facilities — must deliver or civili- 
zation will suffer. Agricultural engineers are included in this. 
Goods are needed to develop a productive world-wide agriculture 
that can feed the hungry nations and promote a lasting peace. It 
is the agricultural engineers’ opportunity and responsibility to in- 
form America on the peacetime importance of food and to aid in- 
dustry in developing new and needed agricultural goods. These 
include crop production tools, transportation devices, animal shel- 
ters, crop storages, processing units, farm home utilities and nu- 
merous other items for the use of agriculture here and in other 
countries of the world. 

We need to make people of this country appreciate that agri- 
culture is not static. They must realize the farmer's need for new 
goods to reduce production costs and improve the crops he pro- 
duces; they must realize that engineering is the key to further agri- 
cultural development. Without real effort on our part, the general 
public will not appreciate our accomplishments and the need for 
further development. One of our important tasks is cooperation 
and coordination within and without our ranks. 

We live in a modern, civilized world, yet 66 per cent of the 
population the world over is farmers. At least they live on the 
land and produce their living from the soil. Two families the 
world over are required to produce food for themselves and just 
one other family in other walks of life. If we subtract America 
where one farm family produces an abundance for itself and four 
other families, the foreign farm ratio picture is still darker. 

The rest of the world looks to us for technological leadership 
and offers unlimited opportunities for our manufactured goods. 
In fact, that is essential if farmers of other countries are to produce 
all or most of their food and clothing. 

More goods are still needed to meet food demands. In fact, 
more goods (equipment especially), properly engineered and made 
available to the agriculture of the various nations will promote two 
peace stabilizing factors, namely, stimulate industry and increase 
the standard of living in all countries. 

While American farm machinery is recognized as highly de- 
veloped today, there is still much to be done in mechanizing small 
farms and many operations in producing domestic crops. In addi- 
tion, equipment must be available to handle the new crops being 
adapted to this country. There are also special crops being grown 
under American supervision in Latin-American and other countries. 
We hear of the thousands of acres of rubber and medicinal and 
other herbs and plants. Do they have the proper equipment? 

Only 13 per cent of our corn is harvested with mechanical 
pickers and the number of practical cotton pickers, the bottleneck 
of mechanization of cotton is still very small. Among crops calling 
for mechanization in the South are cotton, sugar cane, peanuts, and 
sweet potatoes. I am informed that any crop can be stored safely 
for 5 years if it is dry enough; even insects will not affect it. 
Experiment stations in this area have done yeoman service in dry- 
ing hay and vegetables. Are they ready to turn this work over for 
Mass production, or do we first need automatic temperature and 
humidity control ? 

Electricity has come to agriculture and 35 per cent of the farms 
have been electrified. Early additions will probably double that 
number. These farms will demand more applications of electricity— 
for power, temperature control, health, and nutritional benefits. 
Then picture such jobs as putting hay in the mow, unloading silage 
and sugar cane, initial processing of soybeans to eliminate hauling 
the meal to market and back, and we have a few opportunities for 
tural electrification research. 


ees and only food can preserve a starving world. Thus 


This is an abridgement of an address delivered at a meeting of the 
Southeast Section of the American Society of Agricultural Engineers, at 
Atlania, Georgia, February, 1944. 


ARTHUR W. TURNER is educational adviser, International Harvester Co. 


American Society of Agricultural Engineers 


One of our A.S.A.E. members commenting on farm structures 
of the future said: “Prefabrication of buildings will move on the 
farms only if it can successfully compete with present methods and 
materials.” How can buildings be designed and constructed so as 
to lend themselves to changing types of agriculture? Even in one 
generation a farm may be operated on a cash crop basis when the 
young farmer starts out; then with increased family labor change 
to dairy, and after the children have grown, be converted to a beef 
cattle enterprise. Possibly buildings that the tenant farmer can move 
with him from farm to farm like his machinery and household 
furniture are desirable and practical. 

We are realizing more and more the importance of maintaining 
and improving our farm lands through soil and water management. 
New soil practice data affects the field machines and possibly the 
crops themselves. These data have already helped to improve pro- 
duction, and what is more important are saving our soil, the foun- 
dation of a permanent agriculture. 

We look to state and federal research agencies for information 
that is obtainable only through cooperation of agricultural engineer- 
ing and other agricultural sciences. Practical agricultural engineer- 
ing research is a challenge right now. The new research policy 
evolving in the U. S$. Department of Agriculture is promising. It 
seems sound and has untold possibilities, but at the moment the 
agricultural engineering program appears weak. 

I would like to comment on observations of research activities 
I made recently at the Beltsville Research Center. Exhaustive nu- 
trition studies are under way in connection with beef and dairy 
cattle, sheep, hogs, goats, poultry, and work animals. There are 
also breeding studies relating to milk, beef, skin, wool, fiber, hog 
bristle, egg production in poultry, but I found little if anything on 
housing requirements, humidity factors, temperatures, amounts of 
air, or use of the newly developed electrical rays. Surely some of 
these factors should be taken into consideration in connection with 
the animal studies. Is there not here a great opportunity for more 
cooperative projects ? 

Row after row of identical poultry houses, countless numbers 
of similar hog houses, and cattle barn after cattle barn, all identical 
from physical characteristics, would indicate that agricultural re- 
search workers believe the engineering phase is static. The tem- 
perature ranges of the United States from Canada to the Gulf alone 
should question the wisdom of such an attitude. Animal require- 
ments obviously change with climate and other factors. 

Exhaustive nutritional studies are carried on with low-quality 
grains and feeds, materials devoid of or in varying stages of vita- 
mins and mineral content. I hazard the statement that, if the ani- 
mal scientists in cooperation with agricultural engineers tell us the 
desired analysis of feeds, we will quickly find a way to process, 
cure, or handle crops to meet the standards set up. Hay drying 
studies at Virginia Polytechnic Institute, by Tennessee Valley Au- 
thority, and other stations are evidence of what we can do. 

I observed work at Beltsville on crops, vegetables and flowers 
wherein light and length of day are studied to obtain their effect 
on blossoming, size of plant, and productivity. Surely applying 
electricity — its various rays, amperages, voltages and frequencies— 
might prove most enlightening in connection with problems of ail- 
ing and housed animals. The building and electrical industries 
would app eciate information on such things. 

Extensive studies of long standing show the effects of various 
cover crops and cultivation in orchards. I failed to obtain any in- 
formation on work in cultivation; for example, how deep for vari- 
ous soils, frequency of cultivation or proximity to surface and sub- 
surface roots. These seem likely problems applicable to all fruits 
in all climates and soils. 

Refrigeration, dehydration, and other applications of tempera- 
ture are two other timely subjects. Numerous investigations show 
picking and temperature effects on fresh fruits and vegetables. Other 
work on frozen meats, both commercially and for home and locker 
freezing, indicates that more research is needed. If this research is 
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cooperative with agricultural engineering, and has as its objective 
obtaining proper temperature controls and periods for proper freez- 
ing and storage, I feel that the desired units could be built. The 
same is true of any household appliance or utility. Investigations 
of present units is merely a check on the manufacturer in meeting 
present arbitrary standards and can hardly be classified as basic 
research. 

By the same token exclusive agricultural engineering research 
will discover little, if any, basic production data. Our work must 
be cooperative with allied agricultural sciences. The valuable work 
on fertilizer placement, sugar beet equipment, and corn growing 
methods show what can be accomplished in cooperative programs. 
Perhaps much work is under way but if so industry and the public 
are not aware of it. 


The test of agricultural research is its practical value to farmers. 
Will the results of the research improve rural living and increase 
farm income? The findings of agricultural engineering research, 
unlike that of other sciences, invariably have to pass through the 
hands of a manufacturer to benefit the farmer. This is true whether 
the research calls for new practices, for new or improved machines, 
new buildings, materials, new types of structures, applications of 
electricity, ventilating mechanism, household equipment or what 
not. For that reason I contend that agricultural engineering re- 
search, whether by state or federal agencies, should be conducted 
in close cooperation with the various industries to the end that the 
results of research are made available to farm people as quickly 
as possible. 

The farm equipment industry wants to know about research re- 
sults that offer opportunities fer manufacture, that is tools and ma- 
terials for the farmer. The industry wants the complete answers, 
and if state and federal research agencies together cannot give 
them, it may be necessary for the industry to expand its own re- 
search facilities. I for one hope that will never be necessary, for the 
federal and state experiment stations, strategically located through- 
out the country, are ideally situated to obtain the facts needed. 


Other countries realize the need of basic research including ag- 
ricultural engineering research, to improve their agriculture and 
forestall famine. Recently | had the opportunity to discuss agri- 
cultural production problems with representatives of two other na- 
tions. In both cases these men said they needed to solve many 


“Contour Fencing” 


To THE Epiror: 


E HAVE been much interested in the editorial in AGRICUL- 

TURAL ENGINEERING for March, entitled ‘Contour Fencing.” 
We have been working on fencing problems for a number of years 
in cooperation with the Farm Fencing Association, which formerly 
went under the name of the Pressure Treated Fence Post Institute. 
Some of the results have appeared in AGRICULTURAL ENGINEER- 
ING, under the titles “Construction of Fence Ends and Corners” in 
the April, 1940, issue and ‘The Overturning Resistance of Wood 
Fence Posts” in the May, 1943, issue. The latter article is of par- 
ticular interest in contour fencing because it points the way toward 
the securing of greater overturning resistance which is more of a 
problem in contour fencing than in straight fencing. 


Considerable work has also been done toward the reduction of 
labor in fence construction by driving posts or by setting turned 
posts in holes bored to exact size. From observations made in con- 
nection with these tests it is apparent that the destruction of fence 
ends may be the result of stretching the barbed wire. Whereas 
woven wire fencing is provided with tension curves which tend 
to equalize the load despite great changes in environmental tem- 
perature, such provision is not made with barbed wire. The result 
is that the tension on the fence end is greatly increased in cool 
weather. It would appear feasible to provide some means for equal- 
izing the tension in barbed wire particularly when fences are built 
on the contour. 

I concur with the point made in the editorial that this is an 
impertant prcblem, and I just wanted to call your attention to the 
fact that we are now working on it. 

HENRY GIESE 


Professor of agricultural engineering 
Iowa State College 


AGRICULTURAL ENGINEERING for April 1944 


problems in the production, storage and processing of their farm 
products in order to rebuild their countries. 

The peoples of many other countries rely on America’s assis- 
tance in regaining their place in the world. They realize that the 
American way of doing things stems back to American freedom, 
Free to work, free to move, free to think, free to apply his initia- 
tive, free to enjoy his rewards, the American has led the world in 
finding out what the good earth is for. Because he has been able 
to produce abundantly, he has been able to live abundantly. 

It is my opinion that other nations will strive to gain more of 
America’s freedom. The success of such efforts will depend in \arge 
measure on how well those nations can feed themselves. We as 
agricultural engineers can, if we are ready and willing, stimulate 
industry to produce more agricultural goods for us and many other 
countries of the world, that will enable their people to produce 
more abundantly, to live more abundantly, and thus to live in peace 
—all to the end of promoting and continuing peace with their 
neighbors. 

That is a definite objective of agricultural engineering — coor- 
dinating all activities and interests involving engineering service to 
agriculture. It calls for unified thought and action on our part. We 
need a strong society of persons who appreciate the needs of en- 
gineering in agriculture. Our success in fulfilling that responsibility 
is up to each one of us. We should be proud to be agricultural 
engineers, but not to rest on our oars. There is a big job for us 
ahead. Let’s give it our very best! 


Flue Curing of Chopped Hay 
To THE EpiTor: 


AM sending a copy of a letter from a dairy farmer in eastern 

Ohio which illustrates the crying need for information on the 
flue curing of chopped hay. rractically none 1s available. One 
eastern agricultural experiment station may start some work this 
season in a very limited way, but other stations, as far as we know, 
have nothing on fire along this line. 

I would like to see AGRICULTURAL ENGINEEKING give at least 
brief editorial attention to the need for investigation in other parts 
of the country. 

Virginia Polytechnic Institute and others have recently shown 
that flue curing adds many dollars a ton more than its cost to the 
average value of hay crops through the practical elimination of leaf 
losses, bleaching and mow burning. 

The Ohio Agricultural Experiment Station and others have 
shown that important savings in handling costs both into and out 
of storage can be made by chopping hay, especially when the buck 
rake-to-chopper method is used. After the war greater cuts in 
handling costs will be made possible as field choppers become 
available. 

Chopped hay is subject to exactly the same losses that can be 
eliminated from whole hay by flue curing. Is it not reasonable to 
assume that the successful adaptation of flue curing to chopped hay 
would mark another important advance in the drive toward better 
hay at less cost? 

If uniformity of density in the stored hay is a principal require- 
ment of successful flue curing, is it not also reasonable to suspect 
that chopping may have as much to contribute to the success of flue 
curing as vice versa? 


FRANK K. HAMLIN 
Vice-president, Papec Machine Co. 
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Studies of Raindrop Erosion 
By W. D. Ellison 


MEMBER A.S.A.E. 


ECENT experimental studies at Coshocton, Ohio, have shown 
R that in addition to the soil moved downslope by flowing 
surface water, some soil is carried downhill by the splash 
from raindrops. When falling raindrops strike either the soil sur- 
face or a thin film of water covering the surface, soil and water 
particles are splashed into the air. If the raindrops fall vertically 
onto the surface of a hillside, they tend to strike glancing blows 
and the splashed soil is mostly thrown downhill. Another cause 
for the splash moving soil toward the base of the hill is that the 
particles moving downslope travel greater horizontal distances than 
those directed upslope. 

Other actions in the raindrop erosion process, and of prime im- 
portance in problems of soil and water relations, have been found 
to include breaking down soil aggregates and muddying surface 
waters before infiltration takes place. The pore openings in the 
soil surface, partially reduced by the initial breakdown of the ag- 
grezates, are still further closed by deposits from the infiltration 
which contains small fragments of the aggregates and some silt 
and clay particles. 

A broad grouping of the factors affecting raindrop erosion pro- 
cesses would include (1) variables of rainfall, (2) slope of the 
land, (3) soil characteristics, and (4) protection of the soil against, 
or its exposure to, rainfall impact. The experiments reported ia 
this paper were designed for studying relationships of rainfall in- 
tensity, drop size and drop velocity to raindrop erosion processes. 
Only one soil type, one slope, and a bare, loose, air-dry soil were 
used for all tests. 

In some of the exploratory experiments used for observing 
splash phenomena, soil was placed in small cans so as to reduce 
the runoff and to assist in isolating the factor of raindrop erosion. 
In other experiments small plots were used, but only one soil 
(Muskingum silt loam with No. 4 erosion) was tested. 

To measure the soil transported by raindrop splash, some new 
devices were needed. These were developed during the course of 
the investigations and they are described in another article**. 

With the rainfall applicator used’, the raindrop velocity, drop 
size, and rainfall intensity could be varied independently. While 
controlling these factors the effects of changes in each variable on 
raindrop erosion were studied. For these studies, velocities of rain- 
drops were limited to a maximum of 19.2 fps (feet per second) 
and to a minimum of 12.0 fps. Drop sizes of 3.5 mm and 5.1 mm 
were applied and rainfall intensities included rates of 4.8, 6.6, 8.1, 
and 14.8 iph (inches per hour). 

Most of the measurements and samples taken during this ex- 
perimental work pertained to raindrop splash, but in order to 
study some of the effects of raindrop impact and the associated 
splash on soils not found in the splash samples, soils contained in 
the surface flow on the plot as well as that in the runoff at the 
bottom of the plot were tested. In one series of experiments sam- 
ples were taken from the soil surface following rainfall. Analyses 
of samples included quantity determinations as well as determina- 
tions of aggregate sizes, and soil-particle size distributions. 

Since these investigations represent a type of erosion study 
different in both technique and objective from that of measuring 
soil loss in the runoff waters, a clarification of terms becomes de- 
sirable. For this clarification the following terms are described: 


1 ‘Loss of soil through surface runoff. This is the soil carried 
off an area by the runoff waters. The amounts carried are largely 
controlled by the concentration of flow, the density of channels, 
the hydraulic efficiency of channels, the gullying which takes place, 
and by the erosional activity over the entire surface of the land. 

2 Loss of soil through raindrop splash. This is the soil car- 
tied off a given area by raindrop splash. Major meteorological 
factors affecting this loss are sizes of raindrops, intensity of rain- 
fall, raindrop velocity, and wind direction and velocity. 
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3 Erosional activity. This is a process of soil movement and 
it refers to displacement of soil particles from initial positions 
regardless of whether or not they are carried off the field or water- 
shed. The displacement may be caused by either raindrops or by flow- 
ing surface water. Through erosional activity thin soils can be made 
thinner and thick soils can be made thicker; top soils may be 
buried under subsoils, either in valley bottoms or on hillsides; soil 
structure may be destroyed through breaking down aggregates, and 
this breakdown may increase rates of water and soil losses. 

4 Ervosional damage. This refers to damages resulting from 
both soil loss and erosional activity. On some watersheds the soil 
lost in runoff waters represents only a small part of all the 
erosional damages. Other damages are caused by actions described 
as occurring under erosional activity; for example, such as break- 
ing down soil structure, depleting soils of their fertility elements, 
making thin soils thinner, thick soils thicker, and the burying of 
topsoils under subsoils. 

There are no reports showing that the soils transported by rain- 
drop splash have been measured or analyzed by others. Inadequacy 
of equipment has delayed studies of splash phenomena, and many 
of the actions involved have been difficult to detect and identify 
with the specific results they produce. The process of erosion by 
splash is usually not apparent to the eye because of high velocities 
of particle movement, and also because of unfavorable conditions 
of light and background. So long as the process is not recognized, 
the results it produces are usually attributed to surface flow, which, 
like the splash, removes soils from the hilltops and deposits them 
at points farther down slope. 

Although previous measurements have not been made of splash 
erosion, investigators have long recognized that raindrops striking 
the soil surface cause erosion. As early as 1877, Wollny described 
the effect of a beating rain breaking down the soil, in washing fine 
particles into the tiny crevices and pores, in sealing the soil surface 
and thereby decreasing porosity, and that of a cover in decreasing 
just such effects". Research since that time has tended to confirm 
Wollny’s observations and to treat aspects of the problem which 
he did not stress. 

Lowdermilk, in studying the effects of forest litter, concluded 
that the formation of a fine-textured layer at the surface of a 
bare soil by the filtering of suspended particles from percolating 
muddy water was the decisive factor in increasing the surficial 
runoff from bare surfaces’. Other experiments have helped con- 
firm the facts leading to this conclusion*. Duley and Kelly de- 
scribed and photographed the formation of a compact surface 
layer which greatly reduces the infiltration rate and showed the 
effect of mulch in preventing its formation®. They regarded the 
surface conditions as having a larger influence on the infiltration 
capacity than have soil type, initial moisture content, and rainfall 
intensity combined. 

Borst and Woodburn’ working with plots 6x29 ft compared 
the soil losses resulting from the application of artificial rainfall 
to a bare soil, to a soil covered by a mulch and to a soil having 
a mulch supported an inch above its surface, and concluded that 
the elimination of raindrop impact with its destructive effect on 
the soil surface, rather than the reduction of overland flow veloc- 
ity, appeared to be the major contribution of the mulch in re- 
ducing soil loss. 

Laws discovered that the rate of infiltration after 34 hr of 
rainfall decreased with an increase in the kinetic energy of the 
drops falling per unit area. He also found “that the erosional 
losses, which were measured in terms of the concentration of the 
soil in the runoff water, increased by as much as 1200 per cent’, 
as the drop sizes were increased’. 

The physical properties of raindrops have been mentioned or 
stressed in other experiments. Cook believed that raindrop velocity 
was one of the variables in the water erosion process*. Neal and 
Baver described a device for measuring drop impact, mentioning 
the mcmertum per unit area as a property of rainfall". Horton in 
considering the effects of rainfall intensity and drop size on in4l- 
tration regarded energy per inch of rain as the important property’. 
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Fig. 1 (A) Soil samples prepared with coins on surface, before rainfall 
was applied. (B) Samples 45 sec after beginning of rainfall. (C) Sam- 
ples 1 hr and 15 min after beginning of rainfall 


EXPLORATORY EXPERIMENTS FOR OBSERVING RAINDROP EROSION 


Exploratory experiments were carried on for purposes of ob- 
serving splash phenomena and identifying specific erosion processes 
involved. While this part of the experimental work was in pro- 
gress, some of the equipment was developed and final plans for the 
studies were largely completed. 

For the first of these experiments, the large stones were re- 
moved from an air-dry soil by passing it through a screen with 
four openings per square inch. The soil was then placed in the 
tops of standard rain gages, as shown in Fig. 1, and artificial 
rainfall was applied. Intensity of application was 6.6 iph, drop 
size 5.1mm, and drop velocity 19.2 fps. A in Fig. 1 shows three 
soil samples with coins placed on the surface, before rainfall was 
applied; B shows these same samples 45 sec after rainfall started 
(note soil splashed on the white backboard), and C shows these 
samples 1 hr and 15 min later (large quantities of soil splashed 
by the raindrops can be seen on the backboard). Since the rain- 
fall produced very little surface flow, the greater part of the ero- 
sional loss shown in C may be ascribed to raindrop splash. 

Fig. 2 shows a plot severely eroded by raindrop action. These 
pictures of the soil surface were taken after 5 hr of rainfall, ap- 
plied at the same intensity, drop size, and drop velocity as de- 
scribed in the preceding paragraph. None of the stones had been 
screened out of this soil, and after small amounts of erosion had 
occurred many stones were exposed on the surface and these 
tended to retard the erosional action of the raindrops. These sur- 
face stones were especially effective during the latter part of the 
experiment. 

A in Fig. 2 shows the upper end of the plot and here more 
soil splashed down slope than was splashed back up to replace 
the loss. Also, there were some additional losses through splash 
which carried soil materials out over the plot borders. 

B in Fig. 2 includes the entire plot of which a section is 
shown in A. In this picture erosional deposit can be seen near 
the base of the slope and particularly on the lower third of the 
plot length. 

To continue with the exploratory observations of raindrop 
splash, a plot was prepared in a darkened room and a mirror was 
used to reflect a sunbeam across the soil surface so as to obtain 
a photograph of the splash while applying artificial rainfall (Figs. 
3, 4, and 5). The photograph of Fig. 3 was made with an ex- 
posure of 1/25 sec, Fig. 4 is an enlargement of a portion of Fig. 
3, and Fig. 5 is an enlargement from a picture taken with 1/100- 
sec exposure. The vertical streaks in these photographs indicate 
paths of falling raindrops, while the parabolic curves in Figs. 3 
and 4, and the short lines which tend toward the horizontal in 
Fig. 5, indicate paths of soil and water particles contained in the 
raindrop splash. In these experiments, where the raindrop splash 
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was photographed, the rainfall intensity, drop size, and crop 
velocity were 6.6 iph, 5.1mm, and 19.2 fps, respectively. 

Where paths of soil and water particles describe parabolic 
curves such as are seen in Figs. 3, 4, and 5, it would be expected 
that maximum distances of particle travel would be about ‘our 
times the height of rise. An experiment was set up to clieck 
these distances and to observe how far the different particle sizes 
of soil would be carried by the splash. A sample of soil was pre- 
pared as shown in Fig. 1 and set on a white sheet, and artificial 
rainfall was applied. When using a drop size of 5.1mm and a 
drop velocity of 18 fps, the maximum distance of splash was 
found to be 5 ft. Some stone fragments as large as 4mm were 
splashed 8 in and soil aggregates and particles of 2mm were «<ar- 
ried as far as 16 in. 

In a second experiment, drop size was reduced to 3.5 mm, and 
this change reduced the drop velocity to about 17 fps. Under this 
rainfall the maximum distance particles were splashed was about 


3.5 ft, and some soil aggregates and stone fragments of 2mm were 
carried as far as 8 in. 


It was observed that raindrop impact, under certain conditions, 
would move stones as large as 10-mm diameter when they were 
partially or wholly submerged in water. When raindrops would 
strike these submerged stones, the stones would rise and frequently 
they would move some distance down slope. Where there was 
surface flow, this would assist the downhill motion even though 
the surface flow acting alone would not move them. 


Following an exploratory test of 114 hr duration, with rain- 
fall at 6.6iph, drop size 3.5mm, and drop velocity at 18 fps, 
three 10-lb. samples of soil were scraped from the surface cut- 
ting to about 14-in depth. One sample was taken from the upper 
end of the slope, one from the center of the slope, and one from 
the lower end of the slope. All clods and large aggregates were 
broken down using a rubber pestle in a mortar, and the samples 
were then screened, first through the 8-mm screen and then through 
the 2-mm screen. Results of these screening tests seemed to con- 
firm previous observations by showing greater percentages of large 
stone on lower portions of the plot, thus indicating a downhill 
movement of stone fragments as large as 8-mm diameter. The 
results are summarized as follows: 


Sample from 
top of slope 


Sample from 
center of slope 


Sample from 
bottom of slope 


81.5% (2mm 74.0% x 2mm 70.2% < 2mm 
14.0% 2-8mm 20.5% 2-8mm 21.5% 2-8mm 
4.5% >8mm 5.5% >8mm 8.3% >8mm 


Fig. 2 (A) This shows upper portion of plot 5hr after beginning of 
rainfall; note stones supported by soil columns as in (C) Fig. 1. (B) 
This shows entire plot of which a section is shown in (A). There is 
some soil deposit on extreme lower portion of the slope 
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CONTROLLED EXPERIMENTS FOR STUDYING VARIABLES 

The exploratory experiments previously described indicated that 
considerable amounts of soil materials were carried by raindrop 
splash, and following their completion plans were made for ana- 
lyzing samples of this splash to determine physical properties of 
the soils, the amounts carried, and relationships of these factors to 
the intensity, size and velocity of raindrops. In some of this work, 
in addition to studying the raindrop splash, both the soil carried by 
the surface runoff and that remaining on the surface following rain- 
fall were tested to determine the disposition of the different particle 
and aggregate sizes contained in the original soils. Experiments 
were of 30-min duration and different values of raindrop velocity, 
drop size, and rainfall intensity were used. 

The plot was that shown equipped with splash samplers in 
Fig. 6. A flow sampler* can be seen on the lower end of the 
plot, at the left. Splash samplers were set so that the lip would 
be 1, in above the soil, and splash plates were set perpendicular 
to the soil surface. The plot was prepared by spreading approxi- 
mately 114 in of top soil over fine gravel about 14 in deep. The 
top soil was air-dried and all stones and clods larger than 1/-in 
diameter were removed by screening. Six-inch tile were laid in 
the gravel and good outlets were provided to afford drainage 
which would prevent backing up of subsurface water into the sur- 
face soils. The plot was 5 ft long by 6 ft wide with a slope of 
10 per cent. Fresh soils were spread over the surface for each 
separate experiment. 

Soil Particle Sizes in Raindrop Splash. Soil particle sizes con- 
tained in the samples of raindrop splash, as well as those con- 
tained in the original soils, are shown in Table 1. Each value 
tabulated represents an average of three determinations, except for 
those marked with an asterisk, and these represent averages of two 
determinations each. Averages of all values included in Table 1 
indicate that the samples of splash contained a greater percentage 
of sand and gravel than did the original soils. This increase was 
from about 25.3 per cent for the original soils to 31.2 per cent 
for the samples of raindrop splash. 

Soil Particle Sizes in Runoff. After it was found that the 
samples of splash contained greater percentages of sand and gravel 
than were contained in the original soils, samples of the surface 
flow were collected from the plot, shown in Fig. 6, to determine 
how the percentages of sand and gravel carried by the flow com- 
pared with thosé of the original soils. A flow sampler was used 
to collect these samples. One sample was taken from near each 


artificial rainfall. 


1/25 sec. Vertical marks indicate paths of falling raindrops; parabolic curves indicate trajectories 
of soil and water particles which splash from the soil surface as part of the reaction to the impact 
of the falling drops e Fig. 4 (Right) This is an enlargement of a section of Fig. 3 e Fig. 5 
(Lower left) This is an enlargement of a section of a photograph made in the same manner as 
Fig. 3, except exposure was 1/100 sec. Long vertical lines indicate falling raindrops, and those lines 
not vertical indicate particles of soil and water contained in raindrop splash 


Fig. 3 (Upper left) This photograph was made by directing a sunbeam onto the plot surface during 
Rainfall intensity, 6.6 iph; drop size, 5.1mm; drop velocity, 19.2 fps; exposure, 
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corner of the plot, one from the bottom, and one from the top 
of the slope about half way from side to side. These six small 


samples were combined into one large sample before making the 
laboratory determinations. 


TABLE 1. MECHANICAL ANALYSES+ OF SOIL MATERIALS CON- 
TAINED IN RAINDROP SPLASH 


ERODED MUSKINGUM SILT LOAM 


Total Total 
sand and silt and 
Gravel, Sand, Sand, Sand, Sand, gravel, clay 
2to1 1to0 0.5 0.5 to 0.25 0.25 to 0.125 to 2 to 0.05 <0.05mm 
mm mm mm 9.125mm 0.05 mm mm 
Per cent Percent Per cent Per cent Per cent Per cent Per cent 


Raindrop size, 5.1 mm 
Raindrop velocity, 19.2 fps; height of raindrop fall, 6.7 ft 


3.83 2.58 2.90 3.84 17.28 30.44 69.56 
2.34* 3.27* 2.53* 3.70* 21.57* 33.41* 66.59* 
Raindrop velocity, 15 fps; height of raindrop fall, 3.9 ft 
1.87 2.87 3.37 4.27 18.01 30.39 69.61 
1.52* 2.97* 2.70* 3.82* 22.92* 33.93* 66.07* 
Raindrop velocity, 12 fps; height of raindrop fall, 2.3 ft 
1.91 2.97 3.45 4.26 17.06 29.64 70.36 
1.20* 2.04* 2.45* 3.88* 26.06* 35.63* 64.37* 


Raindrop size, 3.1 mm 
Raindrop velocity, 18.0 fps; height of raindrop fall, 6.7 ft 


1.07 2.18 3.43 3.60 17.00 27.83 72.17 
Raindrop velocity, 14.5 fps; height of raindrop fall, 3.9 ft 
0.62 2.18 3.60 4.73 17.75 28.88 71.12 
Raindrop velocity, 12 fps; height of raindrop fall, 2.3 ft 
1.00 2.50 4.13 5.11 18.35 31.09 68.91 
Analyses of original soil 
0.55 1.81 2.27 3.49 17.16 25.28 74.72 


+Values indicated by asterisk (*) are averages of two experiments; 
all others are averages of three. 


Particle-size determinations made from these samples indicated 
that soil materials in the surface flow were comprised of only 
about 5 per cent sand and gravel and 95 per cent silt and clay. 
Results of these determinations are summarized as follows: 


Particle Sizes in Runoff Per Cent of Sample 


2.0 - 1.0mm 0.25 
1.0 - 0.5 0.36 
0.5 - 0.25 0.49 
0.25 - 0.125 0.67 
0.125 - 0.05 3.20 
Total sand and gravel, 4.97% > 0.05 mm 
Total silt and clay, 95.03% <0.05 mm 


Soil Aggregates in Raindrop Splash. Soils collected in the 
splash samplers were analyzed to determine aggregate size distri- 
bution. Results of the analyses are shown in Table 2. These data 
indicate that the samples of splash con- 
tained a greater percentage of aggregates 
smaller than 0.105 mm than did the ori- 
ginal soils. This increase was from about 
53.5 per cent for the original soils to 
72.2 per cent for the samples of raindrop 
splash. Such increases could be caused 
by either (1) breaking down of large 
aggregates under the impact of rain- 
drops, (2) the large aggregates being 
carried away by surface flow, or (3) 
the large aggregates being left on the 
surface of the plot and not carried by 
either raindrops or surface flow. In some 
of the experiments that follow, checks 
were made to determine the disposition 
of the large aggregates and the possible 
causes for the increase in small aggre- 
gates contained in the raindrop splash. 


Soil Aggregates in the Surface Flow. 
For aggregate analyses of soils contained 
in the surface flow, samples were collec- 
ted in the same way they were for studies 
of soil-particle sizes. The results of the 
laboratory determinations are shown in 
Table 3, and these (like the splash) in- 
dicate an increase in the percentage of 
aggregates smaller than 0.105 mm, over 
and above the percentage found in the 
original soils. This increase was from 
about 53.5 to 90.2 per cent. These re- 
sults indicated that large aggregates not 
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AGRI 
found in the raindrop splash were not being carried away by the T 
surface flow, and in the following experiments the surface soils of th 
were tested to determine if they were left on the plot. sides 
he d 
TABLE 2. AGGREGATE* ANALYSES OF SOIL MATERIALS CON- F 

TAINED IN RAINDROP SPLASH wa ® 

ERODED MUSKINGUM SILT LOAM 1 
>2mm 2tol 1 to 0.5 0.5 to 0.25 0.25 to «0.105 clude 
mm mm mm 0.105 mm mm consi: 

Per cent Percent Percent Per cent Per cent Per cent 1 
Raindrop size, 5.1mm upsio 

Raindrop velocity 19.2 fps; height of raindrop fall, 6.7 ft to th 
2.40 3.89 5.07 5.24 11.38 71.98 zonte 

Raindrop velocity, 15 fps; height of raindrop fall, 3.9 ft is the 
1.41 3.68 4.98 5.12 11.53 73.25 ar 

Raindrop velocity, 12 fps; height of raindrop fall, 2.3 ft a grap" 
1.04 2.87 5.74 6.56 12.11 71.65 splas! 

o Fig. 6 Splash samplers installed in preparation for an experiment. A 
Raindrop size, 3.5 mm surface flow sampler can be seen at the lower end of the plot TA! 
Raindrop velocity, 18.0 fps; height of raindrop fall, 6.7 ft D 
_— __ _ — a — rainfall during the experiment. This conclusion was based on ag- ] 
Raindrop velocity, 14.5 fps; height of raindrop fall, 3.9 ft i 
0.94 2.81 5.66 5.85 10.81 73.91 gregate analyses of the raindrop splash, the surface flow, and the 
Raindrop velocity, 12 fps; height of raindrop fall, 2.3 ft surface soils following rainfall, all showing higher percentages of 
0.44 2.31 6.25 8.22 13.86 68.89 small aggregates than did the original soils. 
Analyses of samples of original soils Quantities of Soil in Samples of Raindrop Splash. Fifty-nine 
aan — — —_ oe — experiments were run for purposes of studying quantities of soil 
*Ageregates include stone fragments. 5. : 
contained in the samples of raindrop splash. For these tests, splash 
Soil Aggregates on the Surface Following Rainfall. Following samplers were installed on the plot as shown in Fig. 6. TA 
application of rainfall and after runoff had ceased, soil was scraped Values of E shown in Table 5 represent the total number of : 
from the plot surface and determinations were made of aggregate- 8tams of soil caught in the 8 splash samplers during experiments 
size distribution. A safety razor blade was used for scraping up of 30-min duration. These results indicate that quantities of soil 1 
these samples from the soil surface, and the depth of scraping did im the samples of raindrop splash were increased each time either F 
not exceed 1/16in. Three samples were taken at the bottom, drop size, drop velocity, or rainfall intensity was increased. 
. . . ou 
three at the middle, and three at the top of the slope. Each sample Fig. 6 shows that two of the samplers located midway between " 
was taken on about the quarter point, across the width of the plot. the top and bottom of the slope are installed with the splash plates ; 
set perpendicular to the length of the plot. Soils caught in upslope 
* ‘4 . . . . 
FABLE 3. AGGREGATE* ANALYSES OF SOL. MATERIALS sides of the samplers represent materials splashed downhill, while TA 
CONTAINED IN THE RUNOFF} , : ; 
ERODED MUSKINGUM SILT LOAM the catch in the downslope sides represents materials splashed up- I 
2to1l 1100.5 0.5t00.25 0.25to  <0.105 hill. Splash plates were set perpendicular to the soil surface, not 
> 2mm mm mm mm 0.105 mm mm vertical. : 
Per cent Percent Percent Percent Percent Per cent y 
Raindrop size, 5.1 mm TABLE 5. QUANTITIES OF SOIL CONTAINED IN =e EU 
Raindrop velocity, 19.2 fps; height of raindrop fall, 6.7 ft SPLASH USING DIFFERENT VALUES OF d, I, AND g 

0.40 1.68 2.39 2.85 5.27 87.26 Drop size, 3.5 mm | Drop size, 5.1 mm oe 

Raindrop velocity, 15 fps; height of raindrop fall, 3.9 ft Distance | Distance : 

0.41 0.91 1.71 2.25 6.25 88.45 Exp. of drop V, I, &, Exp. of drop V, I, &, EU 

Raindrop velocity, 12 fps; height of raindrop fall, 2.3 ft -— a Se me — Ss me wm Cs ED 

0.61 0.56 1.27 1.55 3.95 92.04 A 6.7 18.0 4.8 267 M 6.7 19.2 4.8 308 

Al 8. 7 180 4.8 176 M1 6.7 19.2 4.8 526 

sis _ gee sed spt pew seas saeiek ahi A2 6.7 180 48 227 M2 6.7 192 4.8 504 : 

aindrop velocity, 18 fps; height of raindrop fall, 6.7 ft an a 

0.47 1.13 1.99 2.14 6.03 88.21 ~— = = = 

Raindrop velocity, 14.5 fps; height of raindrop fall, 3.9 ft B 6.7 18 6.6 283 N 6.7 19.20 6.6 597 

a Ge oe phe A Bl 67 18.0 66 173 | Ni 67 192 66 505 

; ; : B2 6.7 18.0 66 281 N2 CT 1 6.6 528 

Raindrop velocity, 12 fps; height of raindrop fall, 2.3 ft A 245 — 

0.23 0.80 1.47 1.41 3.64 92.43 = = oe | 
*Ageregates include stone fragments. Cc ‘ 18.0 8.1 368 P 4 19.2 8.1 690 20. 
t+Analyses of original soil shown in Table 2. 57 : 

Aggregate sizes are summarized in Table 4. These samples, like 
the samples of splash and surface flow, contained higher percent- 5 
ages of aggregates smaller than 0.105 mm than did the original = 39 145 48 815 |) R 3.9 15.0 4.8 210 | 
: : El 3.9 145 48 519 | R1 3.9 15.0 4.8 209 = | 
soils. The increase was from about 53.5 to 57.1 per cent. E2 3.9 145 4.8 68.0 | R2 3.9 15 4.8 189 8 
Upon completion of these aggregate studies it was concluded Avg. 67.1 Avg. 203 2“ 
. * 
that some of the larger soil aggregates were broken down by the F 3.9 14.5 116 Ss 3.9 15.0 66 242 
Fi 3.9 145 66 71.8 | S1 3.9 15.0 6.6 171 $ 
TABLE 4. AGGREGATE* ANALYSES OF SOIL MATERIALS i = = 2a | 3.9 = 15 — = 3 
SCRAPED FROM THE SURFACE OF THE PLOT Avg. 96.3 Avg. 233 : 
FOLLOWING RAINFALL? G 3.9 14.5 8.1 138 T 3.9 15.0 8.1 295 ; 
2tol 1 to 0. .5 to 0. : : z 
+: oa Sed ee Se | 6 H 3.9 14.5 148 206 | U 3.9 15.0 14.8 307 “ad 
Percent Percent Percent Percent Percent Per cent po : 4 = : ee po U1 3.9 15.0 14.8 352 - 
Raindrop size, 5.1 mm : ae see aie 329 5 || 
Raindrop velocity, 19.2 fps; height of raindrop fall, 6.7 ft Avg. 232 5 ae 

19.85 4.38 4.47 4.09 12.62 54.56 I 23 3290 17.0 | V 28 180) 4:8 oy : 

Raindrop velocity, 15 fps; height of raindrop fall, 3.9 ft Il 2.3 12.0 4.8 13.6 bi 1 Py 7. 27.8 $ 

22.13 5.52 4.33 3.47 7.89 56.62 aes F ‘ =F < 

Raindrop velocity, 12 fps; height of raindrop fall, 2.3 ft Avg. 15.3 Ave. 5 “os, 

18.91 4.53 4.62 3.92 7.61 60.37 J 23 120 66 269 |W 28 aa 6.6 97.3 

Raindrop size, 3.5 mm Ji 2.3 12.0 6.6 11.2 wi 2.3 12.0 6.6 = 

Raindrop velocity, 18 fps; height of raindrop fall, 6.7 ft ~ 7 Pp ye po w2 2.3 12. 6.6 = 

18.32 4.77 4.32 4.17 10.23 58.16 : ’ eee oe I 

Raindrop velocity, 14.5 fps; height of raindrop fall, 3.9 ~~ = - 

19.45 5.11 4.63 3.89 10.07 56.36 K 23 me Si s82 / =x 23 120 981 67 

Raindrop velocity, 12 fps; height of raindrop fall, 2.3 ft ‘ 2.3 12.0 14.8 49.5 | Yy 2.3 12.0 14.8 168 

25.29 4.15 3.39 3.29 7.12 56.73 L1 2.3 120 148 49.0 | Y1 2.3 120 14.8 133 i 
*Agegregates include stone fragments. L2 2.3 12.0 14.8 45.0 | Y2 2.3 12.0 14.8 170 
tAnalyses of original soil shown in Table 2. ; 3 . 
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Tables 6, 7, and 8 have been prepared for making comparisons 
of the relationships between quantities of soils caught in the uphill 
sides of the samplers and designated by “EU’’, and those caught in 
the downhill sides and designated by “ED’’, when using different 
drop sizes, rainfall intensities, and drop velocities. 

The average ratio of EU to ED, for the 59 experiments in- 
cluded in Tables 6, 7, and 8, is 3.1, and this would indicate that 
considerably more soil is splashed downslope than is splashed back 
upslope. Part of this greater downhill movement can be ascribed 
to the fact that those particles moving downhill travel greater hori- 
zontal distances than those moving upslope. Another consideration 
is the angle at which raindrops strike the surface. The still photo- 
graphs (Figs. 3, 4 and 5) do not show the greater part of the 
splash moving downhill, but movies made at the time these photo- 


TABLE 6. QUANTITIES OF SOIL CAUGHT IN UPSLOPE AND 
DOWNSLOPE SIDES OF SPLASH SAMPLERS, EU AND ED, 
RESPECTIVELY, WHILE USING DIFFERENT DROP SIZES 

Drop size, 3.5 mm Drop size, 5.1 mm 


EU ED EU ED 
g & & & 
962 299 1700 547 
EU EU 
=~ = 3.2 =~ = 3. 
ED - ED i 


TABLE 7. QUANTITIES OF SOIL CAUGHT IN UPSLOPE AND 
DOWNSLOPE SIDES OF SPLASH SAMPLERS, EU AND ED, 
RESPECTIVELY, WHILE USING DIFFERENT 
RAINFALL INTENSITIES 


I 4.8 iph I = 6.6 iph I = 8.1 iph I = 14.8 iph 
KU ED EU ED EU ED EU ED 
4 & & & & & & & 

504 172 637 242 301 71.5 1220-361 
EU EU _ EU _ EU _ 

ep = 2° =p = 26 Ep = 2 Ep = 24 


TABLE 8. QUANTITIES OF SOIL CAUGHT IN UPSLOPE AND 
DOWNSLOPE SIDES OF SPLASH SAMPLERS, EU AND ED, 
RESPECTIVELY, WHILE USING DIFFERENT 
RAINDROP VELOCITIES 


V- 12 fps V=14.5 fps V=15 fps V=18 fps V=19.2 fps 
EU ED EU ED EU ED EU ED EU ED 
& & & & B & & & & i 
202 70.9 208 74.9 374 122 713 207 1165 372 
EU EU EU EU _ EU _ 
ED 2.8 ED ~ 2.8 ED > 3.1 ED > 3.4 ED > 3.1 


LEGEND | _—— 


d= DROP SIZE,M.M DIAMETER | 
t= INTENSITY, INCHES /HR. 
V= RAINOROP VELOCITY, FT./SEC. } 
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graphs were taken show that raindrops falling on this 10 per cent 


slope tend to strike glancing blows and that most of the splash 
moves out in downhill directions. 


Soils in Raindrop Splash Referenced to Time. In this phase of 
the work both quantities and particle sizes of soils contained in 
raindrop splash were referenced to time. 

In Fig. 7 the quantities of soil contained in raindrop splash are 
plotted against time for a 30-min period of rainfall, and rainfall 
characteristics are indicated in the figure. The samples of splash 
used in this work included those intercepted during one-minute 
periods for the first five minutes of rainfall, and those intercepted 
during 5-min periods throughout the next 25 min. Note that all 
rainfall intensities, drop sizes, and velocities used produced maxi- 
mum rates of soil splash at between two and three minutes after 
beginning of rainfall. As in all previous experiments, soils were 
air-dry at the beginning of the tests. 

Observations made during the course of these experiments in- 
dicated that the soil surface was mostly sealed against infiltration 
at the time maximum rates of soil splash were measured. Surface 
conditions on the plot, during the time of these experiments, were 


undergoing changes which seemed to exert considerable influence 
on results obtained. 


TABLE 9. SOIL PARTICLE SIZES IN RAINDROP SPLASH FOR 
DIFFERENT PERIODS OF TIME DURING RAINFALL 


ERODED MUSKINGUM SILT LOAM 
Raindrop size, 5.1 mm 
Mechanical analysis 

Sand and gravel 


Totals 
Sand Silt 
0.5 0.25 0.125 and and 
Time 2 to 1to to 0.25 to 0.125 to 0.05 gravel clay 
interval 1mm 0.5mm mm mm mm 2to < 0.05 
sample Per Per Per Per Per 0.05 mm mm 
taken* cent cent cent cent cent Per cent Per cent 
Raindrop velocity, 19.2 fps 
0-2 2.11 2.51 2.82 3.87 16.09 27.40 72.60 
6-8 5.01 2.76 2.97 3.76 18.08 32.58 67.42 
13-15 4.36 2.47 2.92 3.90 17.68 31.33 68.67 
Raindrop velocity, 18 fps 
0-2 1.91 2.65 2.75 3.89 16.36 27.56 72.44 
6-8 2.79 2.63 3.22 4.75 17.76 31.15 69.85 
13-15 1.43 2.46 3.42 4.77 19.69 31.77 68.23 
Raindrop velocity, 15 fps 
0-2 1.20 2.83 3.28 4.27 16.46 28.04 71.96 
6-8 2.63 3.49 3.69 4.50 19.55 33.86 66.14 
13-15 1.79 2.30 3.13 4.03 18.03 29.28 70.72 
Raindrop velocity, 12 fps 
0-2 1.01 2.22 2.87 4.19 16.14 26.43 73.57 
6-8 2.29 3.06 3.69 4.22 17.68 30.94 69.06 


3.79 4.37 17.33 
Analysis of original soil 
2.27 3.49 17.16 25.28 74.72 


*0-2, 6-8, and 13-15 indicate time intervals that samples were taken, 
expressed in minutes after beginning of experiment. 


32.55 68.45 


Before 
rainfall 


0.55 1.81 


The first raindrops striking the soil tended to break down ag- 
gregates and release fine particles of silt and clay. The splash 
carried some of these particles and as it returned to the surface it 
was no longer clear water as was the original raindrop; instead, it 
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Soil in raindrop splash plotted against time 


Fig. 8 Soil loss plotted against time. 


size = 5.1 mm diameter; velocity = 19.2 fps; plot size = 
gum silt loam 
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represented a mixture of water, clay, silt, and sand. At the time 
this mixture infiltrated, the sand was largely deposited on the sur- 
face, and the clay and silt particles were mostly filtered out of the 
mixture while percolating through the soil mass. The eroded 
Muskingum silt loam that was used in these experiments seemed 
to reach an advanced stage of surface sealing within 2 to 3 min 
after beginning of rainfall. 

As the surface-sealing process developed, more and more water 
was accumulated on the surface, and this accumulation caused the 
soil materials to be partially submerged, just as a spoonful of soil 
would be submerged if it were dumped into a large shallow plate 
containing water. In this analogy, the plane where the soil is 
sealed compares with the bottom of the plate and the loose soil 
above this plane compares with the spoonful of soil. These loose 
materials above the plane of sealing were easily picked up by the 
splash, and reductions in the maximum rates of soil splash were 
associated with reductions in amounts of these loose materials. 

Particle sizes of sand and gravel contained in the raindrop 
splash were also referenced to time. After it was found that the 
splash contained higher percentages of sand and gravel than were 
contained in the original soils, particle-size determinations were 
made for the sand and gravel, using three 2-min samples. These 
2-min samples were for periods of 0 to 2 min, 6 to 8 min, and 13 
to 15 min following beginning of rainfall. The results are shown 
in Table 9. 

Soil Loss in Runoff Referenced to Time. \t was thought de- 
sirable to obtain curves of soil loss in surface runoff water, as 
these may be helpful in later studies of the data. Each sample was 
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collected in a quart jar by intercepting for a very short period of 
time all of the runoff passing off the lower end of the plot. Sam. 
ples were taken every minute for the first 5 min and at irrecular 
intervals thereafter for a period of Shr. Results of these studies 
are shown in Fig. 8. A smooth curve was drawn through the pvints, 
and it will be seen the points define an irregular recession graph. 
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Farm Work Simplification 
By Harold E. Pinches 


ARM work simplification studies are not new in the type of 

results which are being obtained. Many projects both in agri- 
cultural engineering and in farm management throughout the his- 
tory of these two professions have resulted in simplifying farm 
work in many ways. The element that is new in the present 
studies, and which deserves our careful attention, is the technique 
of analysis developed in connection with the Farm Work Simplifi- 
cation Project. This method of analysis is simply the application 
to farm work of the principles and practices of analysis which 
have been so successful in industry, and the technique can be sum- 
med up in the terms “process analysis’ and ‘motion § study”. 
Enough has been done already by Dean E. C. Young and his col- 
leagues to demonstrate the potential fruitfulness of this method. 
The results obtained in the past few months point the way to a 
large field of research. 

If this evaluation of the applications of process analysis and 
motion study of agricultural work is correct, it may be asked why 
are these current developments so new and so late in arrival? One 
answer would be that it required the war emergency to focus at- 
tention and to create the urgent need for finding ways of doing 
farm work that are less time and labor consuming. There is, how- 
ever, probably another and more basic reason. Farming is a series 
of operations repeated at more or less infrequent intervals. The 
operations found in agriculture have not received the attention 
accorded to farm jobs because of the seasonal nature of agricultural 
work. Haying, for example, is a tremendous job requiring all the 
capacities of the farm, almost on an emergency basis while it 
lasts. When done the farmer's attention turns to something else. 

As a result of the succession of unlike jobs throughout the 
year, there is not the same incentive to study component operations 
as in a shoe factory. Since the shoe factory performs a limited set 
of operations many times daily, and throughout the year, it is 
natural to focus attention on smaller and smaller divisions of the 
job of making a pair of shoes. 

Any farm job, such as haying, is made up of numerous opera- 
tions. Haying involves at least cutting, raking, lifting hay from 
ground to wagon, building the load, hauling from field to barn, 


This discussion followed a talk by E. C. Young, dean of the graduate 
school of Purdue University, on the National Farm Work Simplification 
Project before the fall meeting of the American Society of Agricultural 
Engineers at Chicago, Illinois, December, 1943. 


HAROLD E. PINCHES is director of farm practices, Harry Ferguson, Inc. 


MEMBER A.S.A.E. 


hoisting from wagon into the barn, and mowing away. Most other 
jobs can be broken down in a similar fashion into numerous ele- 
ments, each of which can then be studied independently and in 
relation to each other. 

Farm “job” as used here is substantially the equivalent of 
“process” as distinguished by motion and time study analyses; 
that is, a group or series of related operations by which a product 
is changed in form, quality, or location. 

Process analysis when applied to farm jobs should result in a 
record or analysis of the whole job broken down to elements which 
can be organized under a few simple heads. It should discover and 
separate operations, transportation, temporary storage, and perma- 
nent storage. Another distinction which process analysis may bring 
out is the time machines are working and the time men are work- 
ing. This is especially significant in factories where considerable 
time is spent in placing parts in clamps or jigs before the machine 
operation can be performed. However, the same sort of relation- 
ship exists in a great many farm operations. 

It may be objected that farm operations do not permit the same 
type of study that has been applied so successfully in factories 
since the farm is not a factory. Farm work is much more discon- 
tinuous and seasonal. As pointed out earlier, thinking about tarm 
work is easily dominated by consciousness of seasonal jobs. |{ow- 
ever, these seasonal jobs are nothing but complex processes involv- 
ing the elements of operation, transportation, and storage. All 
physical work, wherever found, involves repet’tion of oper.‘ions 
which usually can be reduced to simple elements. 

Farm operating efficiency is becoming continually more »cces- 
sary. It may be approached through study of the enterprise (hich 
is typical “farm management’’), through reorganization of the pro- 
cesses by which the products of the enterprise are developed. and 
through analysis and improvement of the operations or the com- 
ponents of any process. At this last stage the agricultural eng:neer 
should have a prominent part. 

So much attention has been centered in recent years on ouiside 
aids and bounties to agriculture, on social and economic aspects 
of farming and rural living, that there has been some tendency to 
forget the need for going on with efforts to increase productivity. 
I am not referring here to increased production, the need of which 
we are so conscious during these days of war shortage. “Increased 
productivity’’ refers to the necessity (Continued on page 144) 
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Hard Surfaced Floors for Poultry Houses 


By Ralph L. Patty 


McMBER A.S.A.E. 


OR many years there has been a demand from farmers for a 

low-cost, hard-surfaced floor for poultry houses. The farmer 

who asks for this floor wants to build it himself and is usually 
willing to put a 4ittle extra work into the building of it if he can 
reduce its cost materially. 

When the oiled-gravel or “black-top’” roads came into general 
use many requests were received by extension offices and experi- 
ment stations asking how poultry-house floors could be built from 
it. Those who tried it found two things that bothered them seri- 
ously. One of them was the fact that the road oil which is mixed 
with the gravel had to be heated for making the mixture. The 
other difficulty was in packing and leveling the floor material. The 
first difficulty needs little explanation. Just as soon as they learned 
that the oil must be heated most of them dropped the idea im- 
mediately. The packing and smoothing of black-top highways is 
not « difficult matter because it is done in long sections where heavy 
machinery can be used to distribute and pack it evenly. This method 
is of course impossible in building a floor. The result was that 
very few black-top floors were built although they did offer a low 
cost material for the purpose, and a large majority of farm poultry 
houses were still left with dirt floors. 

In 1939 the South Dakota Agricultural Experiment Station be- 
gan an experimental study of this problem, which included practi- 
cal construction methods as well as the floor materials that might 
prove satisfactory. Eleven different floors are now under test ob- 
servition in actual service at the station. This does not include the 
test floors in which variations of thickness, mixture rates, and con- 
struction technique were compared. Not all of these eleven floors 
are new types but the majority of them are. Ten of these floors 
were built in a 10-pen poultry house which has been used for 
turkeys, thereby giving them the hardest kind of service. Additional 
floors were built at other locations in which different mixture rates 
and construction methods were tested. The eleven floors together 
with the actual cost of the materials used for 100 sq ft of floor are 
listed in the accompanying table. All materials were carefully mea- 
sured and when possible were bought at 
local retail stores. In all cases retail 
prices were figured. Since the cost of 
gravel to farmers varies greatly and is 
usually low, no cost is included for it. 


Cost of materials 
Type of floor for 100 sq ft 


Zonolite concrete 


a peeecicomeeaden $17.22 
Sawdust-cement concrete .............. 11.10 
Common concrete .......... ee 6.35 
Cinder concrete ......... Saieeieenanhe 6.35 
Stabilized adobe 5.00 
Soil-cement _ ......... 2.26 
Tar, oil-gravel ... 2.00 
Asphalt, oil-gravel 2.00 
Raylig (lignin) 1.61 
Gi-surface fiecr ........................... : 1.54 
Plain rammed earth ........................- 0.00 


Light floors were used in all cases 
since they were for light service. They 
were all 3 in thick, except the zonolite, 
stabilized adobe, and two black-top floors. 
The zonolite concrete floor has 2 in of 
zonolite concrete over a 2-in concrete 
base. The stabilized adobe floor has a 
thickness of 4in. The black-top floors 
each have a thickness of 41/4 in. All these 
floors were built in two course with the 
exception of the stabilized adobe which 
was a one-course floor. 


This paper was presented at the fall 
meeting of the American Society of Agri- 
cultural Engineers at Chicago, I!l., Decem- 
ber, 1943, as a contribution of the Farm 
Structures Division. 


RaLtpH L. Patty is chairman, agricul- 


tural engineering department, South Dakota 
State College. 
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As indicated, the purpose of the study was to try to develop a 
hard-surfaced floor of low-cost materials and practical for an in- 
experienced workman to build. Hand and mechanical methods of 
mixing materials were tried as well as different methods of pack- 
ing and smoothing the surface. Different methods of setting up 
forms, striking off materials, applying oils, and other minor con- 
struction details were tried in an effort to find the most practical 
and convenient methods of construction for the new floors. 

It was found that the heaviest hind roller was much too light 
for packing a 3-in layer of loose material such as was used in the 
black-top floors and in most of the new floors, so other methods 
were tried. In previous experimental work with rammed earth, it 
had been found that a loose material, if evenly distributed, would 
automatically level out under the stroke of a flat-faced rammer, so 
this method was tried. Although it was not as rapid a method 
as we would have liked, it proved very satisfactory in producing 
a high-density, good-quality floor. Mechanical rammers were quite 
satisfactory for packing the base course for the new floors and this 
speeded up the work very definitely. Compressed-air rammers are 
most practical for this work. They were not used for packing the 
top courses as they did not leave a smooth enough surface. A 
foundation or curb around the entire edge was found essential for 
all of the floors described in this paper, with the possible excep- 
tion of concrete. 

Space will not permit going too much into detail with each 
type of floor. Only the most important features will be covered in 
this paper. 

Zonolite Concrete Floor. The zonolite concrete floor is the 
latest floor to be built under this project. Since it is built in the 
same way as a concrete floor, the setting up of forms and placing 
of material will be omitted. The specifications of the Zonolite 
Company were followed in building this floor. This company will 
be recognized as a manufacturer of a well-known fill insulating 
material. Their specifications for livestock barn floors are not the 
same as for poultry houses and only poultry house floors should be 
built according to method that follows. 

A rich concrete mixture —5 gal of 
water per sack of cement, was used for 
the 2-in concrete base. Stiff consistency 
was used (about 2-in slump) so the top 
course would be carried immediately. 

The 2-in top course was made from 
a mixture of portland cement and zono- 
lite in the ratio of one measure of ce- 
ment to three of zonolite (1 to 3). The 
zonolite aggregate is the same material 
as zonolite fill insulating material, ex- 
cept that it is slightly coarser and espe- 
cially graded in size. To this mortar 
was added a waterproofing material (a 
thick special emulsified asphalt) sold by 
the company. Four and one-half quarts 
of waterproofing and 12 gal of water 
were used for each bag (4cuft) of 
zonolite. The water-proofing was added 
to the mixing water. No sand or aggre- 


Fig. 1 The only extra tools required 
for making the new type poultry house 
floors are one or two hand floor ram- 
mers. The shaft of the center ram- 
mer has been broken off and should 
be longer. This heavy 6x 6-in ram- 
mer was used for making an entire 
floor, but a slightly better floor was 
built by using a combination of the 
other two—one small rammer and 
one 10 x 10-in light rammer. The small 
rammer was made at a welding shop; 
the other two were bought from the 
local hardware dealer 
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gate other than zonolite was used in this 2-in top course in order to 
maintain its thermal efficiency and thereby reduce the condensation 
of moisture. Only one floor of this type has been built as yet, and 
it has just been placed in service. The cost of this floor was $17.22 
per 100 sq ft — not a low-cost floor. 

Sawdust-Cement Concrete. This floor has a total thickness of 
3in. A 2-in base course containing no mineral aggregate is over- 
laid with a 1-in top course made up of one part of cement, one 
and one-half parts of sand, and three and one-half parts of sawdust 
(1-114-31). Specifications from New Hampshire Extension Bulle- 
tin 217 were followed explicitly in building this floor and will be 
found in that publication. The lower course of this floor was made 
from a mixture consisting of one part portland cement to three 
parts of sawdust (1-3). In this type of floor the idea is to reduce 
the thermal conductivity of the lower course of the floor. White 
pine sawdust was used. The floor was carefully cured by keeping 
it covered with very damp sawdust for seven days. The surface 
required an extraordinary amount of troweling. More water was 
required than was given in the specifications. The floor was divided 
into three sections. In the first section the specified amount of 
water was used. In the second section the water was increased by 
10 per cent. In the third section the water was further increased 
by 10 per cent. Sections one and two have failed. Section three in 
which 12 gal of water per bag of cement was used is standing 
satisfactorily after four years. It was rated as a difficult floor for 
an inexperienced man to build but an experienced workman should 
be able to build it. The cost of this floor was $11.10 per 100 sq 
ft, of which $4.78 was for sawdust which cost one cent per pound. 
This floor was second highest in cost of materials. 

Conventional Concrete Floor. This floor was a 3-in, two-course, 
conventional concrete floor built as a check floor for the nine others 
in the 10-pen turkey house. Conventional methods of construction 
were used. The base course had a thickness of 23 in and a water- 
cement ratio of 7 gal of water to one bag of cement (7 to 1) was 
used for the mixture. The top course had a thickness of 5 in in 
which a measured mixture of one to two and one-half (1-214) 
was used for the cement mortar. The surface was finished with a 
wood float and cured for seven days. This floor is in perfect con- 
dition after four years. The cement cost 75c per bag and the cost 
was $6.35 per 100 sq ft of floor. 

Cinder Concrete Floor. The cinder-concrete floor was built in 
exactly the same way and with the same dimensions as the con- 
ventional concrete floor. The 234-in lower course was made with 
a water-cement ratio of 7 gal of water to one bag of cement (7 to 
1). No cinders were used in the top course. It was made of 
cement mortar mixed in the ratio of one to two and one-half (1- 
24) and with a 5%-in thickness, making it exactly like the top 
course of the preceding floor. The cinders used were from Illinois 
soft coal which had been burned in the college power plant; they 
were washed but in a manner that would retain as much of the 
fine material as possible. The amount of portland cement used in 
this floor measured exactly the same as for the conventional con- 
crete floor. It was finished and cured in the same way. The floor 
is in perfect condition after four years of service and its cost was 
$6.35 per 100 sq ft. No charge was made for the cinders used. 


Stabilized Adobe Floor. This was a 4-in floor of stabilized 
adobe laid on a Y3-in sand cushion and with mortar-filled joints. 
Asphalt emulsion was used for stabilizing the adobe soil mixture 
and the specifications of the American Bitumuls Company of San 
Francisco were explicitly followed for soil preparation and oil mix- 
tures. Cold asphalt emulsion is used in making stabilized adobe 
material. The mixing should be done in a plaster mixer machine, 
but since this machine was not available at the station the mixing 
was done by hand. This method would be necessary on the farm 
also. Some work had been done with stabilized adobe building 
blocks at the station before, so the process was not new. 

One-half of this floor was made by making the floor bricks be- 
forehand, curing them, and then laying and leveling them very 
carefully on the sand cushion. The floor bricks were 12 x 12 x 4 in. 
Joints of Y, to ¥% in were left between the bricks and filled with 
a “daggo-cement” mortar. This mortar is one that has been de- 
veloped at this station for laying up earth blocks in walls, and has 
proven equally satisfactory in this floor. It is composed of three 


parts of plaster sand to one part of silt and clay, by volume (S. D. 
Exp. Sta. Bul. 336). 
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The other half of this floor was made of the same stabilized 
adobe laid down in an entirely different way. Instead of making 
floor bricks of the stabilized material and curing them before laying 
the floor, the fresh stabilized material (mud) was placed right in 
the forms for the floor. The surface was floated smooth anc the 
floor was then allowed to dry. As it dried the material shrunk 
leaving a network of large open cracks. After the shrinkage action 
had stopped, these cracks were carefully filled with the dagyo-ce- 
ment mortar used with the floor bricks, and the floor was ready for 
use. The material was both tedious and hard to mix by hand, and 
the floor blocks were tedious to lay with a smooth surface. The 
monolithic floor required less time and labor to build and proved 
to be as satisfactory. There might be a future for custom-built 
floors of this type. After three years use, these floors were both in 
excellent condition and withstood washing and disinfecting the 
same as all the others. The cost of the materials was $5.00 per 
100 sq ft and was the same for each of the two floors. 


Oiled-Gravel Tar Floor. Oiled-gravel highways are built with 
two different oils, tar road oils and asphalt road oils. They are 
quite often called “black-top” roads. The oils are heated in the 
process of mixing the materials. This heating process is rather 
difficult on the farm and is the reason why little attempt has been 
made on the part of farmers to build floors of this material, al- 
though many have considered it. 

Highway specifications were followed in building this floor and 
since they are so easily obtained they will not be discussed in detail. 
A 3-in rammed earth base was used under a 114-in tar-oiled mat. 
A priming coat of oil was used between the two courses and a seal 
coat was given to the surface. The tar-oil mat material was mixed 
in a concrete mixer. The best method found for mixing it is as 
follows: The gravel was first placed in the mixer. The oil which 
had been heated to 185 F (degree Fahrenheit) was then added 
slowly to the gravel with the mixer running. The silt and clay 
was then shoveled in slowly as the material was mixed. A varying 
rate of oil in different sections of the floor showed that a better 
floor for poultry can be made by increasing the highway specifica- 
tions for M.C.3 road oil, from 414 per cent (by weight) up to 
5 per cent. This is an increase in the oil rate of nearly 20 per 
cent. The surface of this floor with the higher rate of oil is satis- 
factory after four years. The oil cost 15¢ per gal and the floor cost 
$2.00 per 100 sq ft for materials. 


Oiled-Gravel Asphalt Floor. This floor was built in the same 
manner as the tar floor just described. $.C.4 asphalt road oil was 
used in the 114-in mat on top. This floor also showed a higher 
quality surface when the rate of mixing oil was increased by 20 
per cent over highway specifications. This floor seemed rough and 
harsh on the surface and not as smooth as the tar floor. Oil cost 
was the same, and cost of materials per 100 sq ft was $2.00. 


Soil-Cement Floor. The experimental light-traffic highways of 
soil-cement suggested this type of floor for the poultry house. Soil- 
cement is a mixture of approximately three parts of sand and one 
part of soil by weight, stabilized with 10 per cent of portland 
cement by volume. This floor has been built with several varia- 
tions, but the test floor in the turkey house is 3 in thick and was 
built in two courses. The 114-in base course was made wit!) the 
same soil and sand mixture as the top course and as given above, 
except that it contained no cement, and coarse aggregate was used 
in it up to 34 in in size. Form strips of 2x 4-in lumber were 
staked down the same as for concrete, and the subbase is prepared 
in the same way. This type of floor was very simple to build. One 
construction feature that is new and different is that the materi. is 
packed in place and the depth of loose material should be contr« ‘led 
so that the thickness of the finished floor will be correct. This is 
done by striking off the loose material before it is packed so that 
it will be level and will have the right depth before packing. The 
floor is built in strips and the floor space should be measured and 
divided into strips of equal width so that the templates will fit all 
strips. The most convenient width for the strips was found to be 
between 5 and 6 ft. 

The lower course of the floor contains no stabilizing material. 
It is the same mixture of soil and gravel that is optimum for road 
bases. It will contain three parts of sand to one part of soil by 
weight. The sand contained in the soil must be known in order to 
obtain this proper mixture and an analysis of the soil must be 
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made. It is possible to make a 
home test of the soil that is suf- 
ficiently accurate, but laboratory ae 
analyses are much more depend- ; 
able and can be secured at a 
nominal cost. This loose soil 
mixture should contain enough 
moisture so that it will pack . 
well*. The 2x4 form boards tz 
should be settled until the space 
for this loose base course is 314 
in. When it is packed, 11/4 in 


2x4 Porm Strip 
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will be left inside the form id 3 10 © 


boards for the finished top 
course. Since it requires a depth 
of loose material approximately = 
twice this depth before it is Stace-Co XC." . 
packed, side boards were made CAA form Strip 


4 2x4 Flat-for Sideboard 


“" Loose Material 


for the forms by laying 2x 4 1A Loose material is rammed below sideboard 


boards flat along each edge. The 
form was filled, the loose ma- im 
terial struck off and then packed _ST*S°-®- 


with a hand ea were used in building the soil-cement, 
The soil mixture for the top Slight modifications of dimensions only 
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Fig. 2 The four stages shown here, including the exact dimensions shown, 
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showed the material to be bone 
dry below the oiled surface. The 
oil penetration after the top 
course was packed averaged 
about 34 in. This floor after 
three years of service was in ex- 
cellent condition. The oil cost 
13.9c per gal and when a rate 
of 1 gal to 12 sq ft was used the 
cost of the materials was $1.54 
per 100 sq ft. 

Raylig Floor. “Raylig” is a 
trade name for a lignin solution 
j which is made from a by-pro- 
duct of paper pulp manufacture. 
This product is made on the 
west coast and has been used 
to some extent in roadbed sta- 
bilizing in that region. This 
floor had a thickness of 3 in 
and was built in two courses. 
The 114-in base course was 
oil-surfaced, and the raylig floors. made in the same way as the 
were used in building the two ‘‘black- two preceding floors. The top 


c ‘ 


4 


ee | 
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course was exactly the same as ‘P’’ floors. Stage A shows the finished subbase with the loose soil mixture 


for the base course, except that finished base course after it is packed 
a smoother, better surface was Place for checking the remaining 1% 


t course was a 1¥-in mat stabi- 
in the forms and ready to pack for the base course. Stage B shows the 6 


in place. The template is shown in [ized with the raylig solution. 
in that should be left between the In the best section of this floor 


é ; form strips. Stage C shows one edge of the form upon which side boards ...1°, yinc - . a ee 
obtained when the coarse aggre- have been laid to hold the loose top course material. A 2.x 4 laid flat and raylig was added to the mixing 


gate was screened out and sand nailed is used for the side boards. Stage D shows the top course after 


:. ee = ae packing. The top course should ram down about even with the original 
only is used. To this mixture form strips; then the floor is finished 


is added 10 per cent of portland 
cement by measure. Some additional moisture will always be needed 
after adding the cement, to bring it to a moist consistency that is 
correct for packing. When the top course was packed, the floor was 
finished except for curing the surface by keeping it moist for three 
days. After three years of service the soil-cement floors indicate 
that this type of floor will make a very satisfactory low-cost floor. 
The cement cost 75¢ per bag and the cost of materials was $2.26 
for 100 sq ft. 

Oil-Surfaced Floor. This floor was of the same thickness and 
built in exactly the same way as the soil-cement floor, except that 
the top course was stabilized with road oil instead of with portland 
cement. The cold oil was sprinkled on the surface of the loose 
soil mixture for the top course. A highly volatile, light road oil 
was used. It is distributed by one of the largest oil companies 
and is known as “‘cut-back asphalt cold mix”. (This oil is a criti- 
cal war material and cannot be secured during the war period, but 
can be obtained in barrel lots in normal times through the com- 
pany’s local filling stations.) As indicated, this oil can be used 
without heating in any reasonable summer temperature which makes 
the floor simple to build. After the base course was packed as for 
the soil-cement floor, the side boards were placed on the form and 
filled with the same loose soil mixture. The surface was struck 
off smooth and then it was ready for the oil. The oil was sprinkled 
from a 5-qt salvaged lubricating oil can by punching nail holes in 
the bottom; it was sprinkled from a plank to prevent disturbing 
the smooth surface. By moving the plank ahead approximately the 
same distance each time and by roughly measuring the oil in the 
can each time, it was easy for the operator to spread the oil at the 
proper rate. The optimum rate or amount of oil was found to be 
1 gal to 12 or 14sq ft— probably 1 to 12 is slightly better. 

After the oil was sprinkled, the floor was carefully protected 
against any traffic of bird or animal for 24 to 36hrs depending 
upon the weather. The oil was then dry with a tough rubbery 
surface. The top course was then packed the same as for soil-ce- 
ment. It was packed with care the first time over to prevent tear- 
ing the rubbery surface more than necessary. A seal coat of the 
same oil was brushed on the surface of this floor six days later at 
the rate of 5 qt to 100sq ft. A priming coat of the same oil was 
also brushed over the top of the lower course just before the top- 
course loose material was placed. This oil coat was practically the 
same as the seal coat, being 6 qt to 100 sq ft. 

This floor looks like concrete after it has been in use for a 
while, as does soil-cement. It has a higher thermal efficiency also. 
A section cut from a floor that had been in service three years 
~~ *For optimum moisture, see South Dakota Exp. Sta. Circ. 42. 


water in the ratio of 114 qt of 
raylig to 21% qt of water for 
each 100 1b of soil and sand 
(1 part of silt and clay to 3 parts of sand). Starting with a dry 
aggregate this gave a moisture content favorable for ramming and 
the top course was then packed the same as for the soil-cement 
floor. Six days later the surface was given a seal coat of cut-back 
asphalt oil. This floor has stood for three years with only one 
suspicious spot showing in the surface. A later report on it will 
be more dependable. Raylig is not available except on the west 
coast and no definite cost figure can be given for the Midwest. A 
rough estimate of $1.61 per 100 sq ft was made for it. 

Rammed Earth Floor. This floor was of plain rammed earth. 
It was 3 in thick and packed in two courses. The base course was 
the same as for soil-cement described above. The top course was 
exactly like the base course. No stabilizing material was used in 
the floor. It was rammed with the optimum moisture and the base 
course was sprinkled lightly with water before the top course was 
laid down. The floor was put in use immediately. This floor is in 
its second year of service and although the surface seems hard it 
has roughened badly. Some pits in the floor are more than Y/4 in 
deep and the floor is rated unsatisfactory. Although much better 
than a soft dirt floor for the poultry house, the labor is not justi- 
fied. A stabilized top course of either oil or cement can be built 
with about the same amount of labor. The cost of the materials 
was nothing for this floor. 


CONCLUSIONS 


In most cases conclusions have been drawn along with the dis- 
cussion for each type of floor. These conclusions are based upon 
four years of service or less for all floors and should not be con- 
sidered final. The soil-cement floor and the oil-surfaced floor have 
been the two types generally selected by farmers as being easiest 
for them to build and with a satisfactory low cost. The time re- 
quired for building these two floors by an inexperienced crew was 
found to be just about the same as for building a concrete floor 
by hand mixing. 

A heavy demand for instructions for building these two floors 
made it desirable to publish Experiment Station Circular 42, en- 
titled “New Hard-Surfaced Poultry House Floors’, on the two 
floors earlier than intended, and it should be considered as a pro- 
gress report. All floors under test have been scrubbed and disin- 
fected once or twice each year. 

The surface of neither of the black-top floors was as smooth 
as the oil-surfaced floors. The M.C.3 tar oil made a smoother sur- 
face than the $.C.4 asphalt oil. 

If soft and untreated spots are left around the edges of the 
new floors rodents will find them. (Continued on page 141) 
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N 1936 the American Society for Testing Materials (A.S.T.M.) 
l completed the display of wire samples to determine the rate of 
atmospheric corrosion and the loss of strength due to corrosion. 
In order to obtain results representing widespread areas, eleven sites 
were chosen as follows: Pittsburgh, Pa.; Bridgeport, Conn.; Sandy 
Hook, N.J.; State College, Pa.; Lafayette, Ind.; Ames, lowa; Man- 
hattan, Kan.; Ithaca, N. Y.; College Station, Tex., and Davis and 
Santa Cruz, Calif. 

This is a cooperative project. The A.S.T.M. furnishes the neces- 
sary materials, does the various laboratory test work, and is respon- 
sible for the assembling of data. The several colleges of agriculture 
have furnished the college test yards, did the construction work, 
and make the inspections at their respective sites. Much of the 
credit for establishing the working relationship between the A.S.- 
T.M. and A.S.A.E. and the several colleges concerned should go to 
Professor Howard W. Riley, head of the agricultural engineering 
department at Cornell University. 

Each test yard is 100 x 200 ft, securely fenced in and contains 
(1) 72 samples of woven wire farm fencing, (2) 23 samples of 
barbed wire, (3) 21 samples of chain link fence, (4) 13 samples 
of stranded cable, and (5) seven duplicate sets of 120 samples for 
a total of 840 unfabricated wires mounted in frames. 

These seven sets of unfabricated wires are to be removed at 
different intervals for determining the loss in weight of the cover- 
ing and the loss of tensile strength due to corrosion. Another set 
went to the U.S. Bureau of Standards for complete analysis to de- 
termine the actual size, the chemical analysis of the coating and the 
base metal, the weight and uniformity of coating, and the tensile 
strength. Microphotographs were also taken to show the structure 
of the coating. 

The unfabricated samples are from the same stock as that used 
in the manufacturing of the woven and barbed wire fencing. This 
affords an opportunity for laboratory test work without destroying 
the fence samples. 

This paper will cover the following four points: 


1 How atmospheric corrosion affects the different materials used 
in the fence tests. 


2 The effect of rust or corrosion on the tensile strength of wire. 


3 The variation in rate of corrosion at the several sites due to 
differences in atmospheric conditions. 
4 How the weight of zinc coating affects the life of galvanized 
wire. 

First, as to the effect of corrosion on the five different materials 
used in test fences and wires, the copper-covered wires tarnished 
or turned to a dark, greenish black color the first year and they 
have remained this way since then, without rusting. 
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The Fence Exposure Tests 
By B. A. Jennings 
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The wire fence exposure test site located at Ithaca, New York. 
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The corrosion-resistant steel wires have withstood six years of 
exposure and they are as yet in excellent condition. The nickle. 
chromium alloy wires are as bright or brighter than the day they 
were installed. The chromium alloy wires show some dark speck- 
ling and some of the samples have yellowed. The exposure period 
has not been long enough to determine the tendency of this type 
of fence. 

The lead-coated wires showed the effect of corrosion the first 
year, with the appearance of numerous small blisters or rosetics of 
rust. Because of this “‘pin hole” rusting and the yellow stain on 
the surface, this type of wire might have been scored fairly high 
as to the percentage of rust on early inspections. In a number of 
cases on later inspections less rust was reported. There is a possi- 
bility that the pin holes seal up and the samples may actually show 
less rusting. 

Zinc-coated galvanized wire in corroding passes through definite 
stages. After a period of time the bright metallic color of the zinc 
turns dark, usually in spots. Following this the wire takes on a 
yellow tinge which in turn is followed by actual rusting. 

In the galvanizing process there is formed a layer of zinc-iron 
alloy between the zinc on the outside and the base metal. Weather- 
ing gradually removes the zinc, leaving the black color. When the 
alloy layer is exposed, the wire turns yellowish which is evidence 
of superficial rusting. Not long after this period actual rust will 
appear in the spots where the base metal is exposed. 

An interesting side light on the corrosion of zinc-coated wire is 
the protection the zinc gives to bare spots. The exposed cut ends 
of the barbs and at the joints on woven wire remain bright and 
free from rust nearly as long as the rest of the fence. 


The uncoated or bare steel wire on exposure to the atmosphere 
started to rust immediately and in a very short period was 100 per 
cent rusted. The copper content had no bearing on when the steel 
started to rust. 

As to the second topic above, namely, the effect of corrosion on 
the tensile strength of the wire — until corrosion begins there is no 
loss of strength; in fact, many of the wires showed a slight gain. 
This strength increase tendency has now substantially stopped. (The 
maximum was 4 per cent.) 

The complete picture of the life of bare or uncoated wire for all 
of the sites is not known but the trends and information obtained at 
Pittsburgh are valuable. Copper-bearing bare wires from this site are 
continuing to corrode less rapidly than the low copper specimens. 
The difference is not significant at the other locations. 

The life and the rate of loss of tensile strength vary with the 
size of wire. At Pittsburgh 1414-gauge uncoated wire lost 86 pet 
cent of its strength in 6 years, while 9-gauge wire lost only 31 per 
cent. This is to be expected. There is, however, evidence that the 
small gauge wires undergo more rapid penetration than do the 
larger wires. 

One important result of work so far that should be noted is 
that the penetration of corrosion on zinc-coated wire (that is, zinc 
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coated after rust, compared to bare steel wire) after rust appears 
is very similar to that on bare uncoated wire. 

With reference to the third point, namely, the comparison of 
the various sites as to corrosion of the samples, Pittsburgh with its 
atmosphere highly contaminated with sulphur fumes ranks first. 
Bridgeport, also in an industrial center, and Sandy Hook, because of 
its salty coast atmosphere, are nearly as bad. Lafayette, State Col- 
lege, Ithaca, Ames, and College Station, Tex., are similar, but the 
rate cf corrosion is much slower than that at the first three. Man- 
hattan, Davis, and Santa Cruz are quite similar and below those 
mentioned above. 

A better idea of the marked variation in the rate of corrosion 
at the various stations after 6 years can be obtained by comparing 
wire with varying weights of zinc coating that has started to rust: 


At Pittsburgh: 


1.9 oz per sq ft is 100 per cent rust 
At Sendy Hook and 


Bridgeport: o9 ”" ”" " " "1 and 3 per cent rust 
At St.te College and 
Lafayette: os °° A per cent cust 


At Ames, Ithaca, and 
College Station: 

At Manhattan, Santa 
Cruz, and Davis: 


0.3” ” ” "4 to 38 per cent rust 


0.25" ” ”* *” no rust 


In other words, a fence with a 0.25-oz coating at Manhattan, 
Santa Cruz, or Davis will last longer than one with a 1.9-0z coat- 
ing ai Pittsburgh. 

One of the most important results obtained so far is that for 
any given exposure there is a fairly definite rate of loss of zinc. 
Knowing the rate of loss, one can determine the length of time 
required for 100 per cent rust for any given coating. From the in- 
formation obtained from the bare uncoated wire as to loss of 
strength (similar to 100 per cent rust on zinc-coated wire), the ex- 
pected life of any given fence can be predicted with a fair degree 
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of accuracy. We now have sufficient information so that a manu- 
facturer or a consumer desiring a fence of a certain length of life 
can write the specification without waiting 10 to 25 years for the 
test fences to rust out completely. As time goes on additional in- 
formation will make the task easier and more certain. 


All the work, time, effort, and dollars that have gone into this 
project will be of little value, however, unless it is used and used 
wisely. Manufacturers and large consumers who have facilities for 
writing and checking specifications will receive much value from 
this work. Our responsibility as agricultural engineers is to utilize 
this information for the good of agriculture. 

The data presented in this paper is only a small part of that 
which is now available. Anyone interested in complete detailed 
information can obtain copies of the A.S.T.M. reports of Committee 
AS5 on the Corrosion of Iron and Steel. The 1937, 1939, 1941, and 
1943 reports are the most useful. 


Floors for Poultry Houses 
(Continued from page 139) 


Especial care is necessary in finishing the edges in order to make 
them rodent proof. 
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Combine Harvesting by Terrace Intervals 
By John R. Carreker 


MEMBER A.S.A.E. 


ERRACE ridges constructed on typical southern Piedmont crop- 

land fields of moderate to steep slopes are generally too abrupt 
and too high for tractor-drawn combine harvesters to cross them. 
It is therefore necessary to operate within terrace intervals when 
harvesting small grain, lespedeza seed, and other combine-harvested 
crops. 

Combine operators generally make their first cut in a terrace 
interval as a complete round, adjacent to the terraces. The tractor 
and combine wheels necessarily crush down some unharvested crop, 
leaving wheel tracks. A small amount of trampling is, of course, 
unavoidable. Cutting then continues toward the midinterval, until 
the main terrace interval area has been cut, then a swing or two 
around the outside cuts to the terrace-ridge crests to complete 
the job. . 

With combines that put the straw out to the side of the ma- 
chine, a goodly portion of the straw is left on the terrace ridge 
and in the terrace channel, with a wide space in the midinterval 
area without any straw covering. This is undesirable for three 
reasons. First, the straw on the terrace interferes with maintenance 
and proper functioning of the terrace. Second, turning land leaves 
a strip of poor land in the midinterval area at the deadfurrow. 
Straw removed from this area tends to 
deplete it further. Third, the straw is 
removed from the location at which it 
is most needed to resist erosion. 


These difficulties were overcome by 
a process of cutting both wheat and Kobe 
lespedeza seed on the Southern Piedmont 
Experiment Station in 1943. The first 
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cut was made near the center of the terrace interval parallel to the 
downhill-side terrace. The return trip was made with the tractor 
running in the first cut. Each succeeding cut was made working 
outward from the opening thus made. 


Islands in the wide places between terraces were left adjacent 
to the uphill-side terrace. When all through cuts were completed, 
the islands were finished from the outside, cutting toward the 
center. This entire procedure is shown in the accompanying illus- 
tration. 


An exact time and yield record was kept comparing the method 
under discussion with the conventional method of harvesting wheat 
on a series of comparable adjacent terrace intervals of class III land. 
There were no discernible differences in either time of harvest 
or yield by the two methods. Likewise, detailed field observations 
while harvesting Kobe lespedeza seed indicated no differences in 
time or yield with the two methods. 


A decided advantage, however, was gained by the new method 
over the old in that only a small amount of straw was deposited on 
the terraces and practically all the straw was placed in the mid- 
interval area where it is most needed. 
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This drawing illustrates the method described by Mr. Carreker for harvesting 


crops with a combine by terrace intervals 
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HE decision to proceed with any extensive program of utiliz- 

ing our arid lands through construction of irrigation works 

in the postwar era must be based upon acceptance of the 
following premises: (1) that it is good economics, common sense 
and sound business to produce so far as possible our present and 
future food and fiber requirements in this country; (2) that the 
change-over from a war to a peacetime economy will test severely 
the brains and brawn and financial resources of this country, and 
that effecting such change-over without widespread dislocation of 
established business and chaotic unemployment and financial con- 
ditions is our number one problem and responsibility, rather than 
world rehabilitation; (3) that sound international relationships 
must be based upon a solvent, stable and satisfactory national 
economy in this country; and (4) that deficit spending must come 
to a stop somewhere; consequently public works programs to absorb 
unemployment and stimulate business should be, so far as possible, 
regenerative in character and self-liquidating as to capital ex- 
penditures. 


However you may disagree in detail, agreement with these 
general principles is necessary if you are to endorse a program 
for reclaiming western arid lands by irrigation as economically 
desirable and a sound business investment in the postwar period. 

Careful reconnaissance and engineering investigation, princi- 
pally by the U. S. Bureau of Reclamation, has disclosed the ex- 
istence of feasible projects which would add about 20 million 
irrigable acres to the farming area of the 17 western states. By 
feasible projects is meant those embracing land with good soil 
and suitable topography and for which an adequate irrigation water 
supply can be provided at a cost which can be repaid by the water 
users on the usual terms after just and equitable allowance for 
subsidiary benefits. 

Out of the aggregate of such projects it can be safely assumed 
that 50 per cent are both highly desirable and upon which en- 
gineering data are now available or could be made available in a 
relatively short time. For the purposes of this paper I am there- 
fore proposing a program for the construction of multipurpose 
reclamation projects with the irrigation of 10 million acres to be 
the predominant objective. Obviously this is a round figure chosen 
for purposes of discussion without regard to selection of specific 
projects. Such a figure would boil the potentially irrigable lands 
down to the projects with the best soils, those most favorably 
located climatically and which can be developed well within the 
known limits of repayment. 

Time does not permit a full discussion of a// the arguments 
which favor adoption of such a program. I shall attempt merely 
to advance ten good reasons for my belief that this country should 
start now to plan through to 
the detailed blueprint stage for 
such a reclamation program — 
work to begin with the cessa- 
tion of hostilities. 

1 The construction work 
under this program will 
promptly provide temporary 
employment in great volume 
in that section of the country 
in which postwar unemploy- 
ment will be particularly acute. 
The mass migration of workers 
in recent years to war indus- 
tries on the Pacific Coast is 
well known. Census estimates 
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A Postwar Program for Irrigated Land Expansion 
By John W. Haw 


Back of the irrigation canal in the foreground of this picture is a field 
of hops, on the Yakima (Wash.) federal reclamation project 
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of population made on March 1, 1943, indicate an increase in 
civilian population in the Pacific Coast states between 1930 and 
1943 of 27.7 per cent as compared with an increase for the entire 
country of 4.4 per cent. A part of this increase must be absorbed 
in some new form of employment as exclusive war material indus. 
tries close down. Unless there is such provision these mizrants 
will start flowing back into areas less able to integrate them into 
a peacetime economy. Under the suggested plan, as construction 
work is completed, workers will find permanent occupation on 
farms and in the cities and villages which will rise out of the desert, 


2 It will prevent or substantially alleviate two types of recur. 


rent national disaster — floods and drought. Upstream storage pro- 
vides run-off regulation downstream and irrigation projects are the 
best known device for providing stability on farms and ranches in 
an arid country, subject to wide fluctuations in rainfall. 

3 It will create in areas now waste or sparsely populated, op- 
portunities for 125,000 profitable farms and a means of livelihood 
for 250,000 business and professional men, tradesmen, mechanics, 
and craftsmen in the cities and villages which service these new 
rural areas. This rough calculation is based on 80-acre irrigated 
farms and the well-known fact that in an agricultural area twice as 
many people make their living in urban centers as are directly en- 
gaged in agriculture. These figures add up to the equivalent of 
two average agricultural states. 

4 It will step up production of foods and fibers gradually 
over the long period of years required to bring irrigated land into 
full production and the products will be almost exclusively those 
which we have never produced in surplus. Thus consumptive needs 
of a population expanding in number and in requirements arising 
from higher standards of living can be supplied from domestic 
sources. Population growth in this country between 1930 and 1943 
is estimated at about 13,000,000 and is increasing now at the rate 
of about 1.2 to 1.3 million yearly — and we must not lose sight of 
the fact that it requires approximately 3 to 3.5 acres of cultivated 
land per capita to produce the foods and fibers for which there is 
demand at present levels of consumption. Considered in the aggre- 
gate we were a net import nation on agricultural commodities be- 
fore the war. Not only are there bound to be declines in soil pro- 
ductivity in many areas of the older settled states, but actually 
through erosion and seepage hundreds of thousands of acres are 
being retired from production yearly. Now that horse population 
is down to near the irreducible limit we can no longer count on 
the acres taken out of production of horse feed to meet the needs 
of increasing population. This has been the shock absorber for 25 
years but is no longer available. With the restoration of normal 
conditions after the war, the number one national problem will be 
a means of increasing our agti- 
cultural plant. Increased pro- 
duction on favorably situated 
existing farms will not alone 
solve the problem. We will 
need two new farm states. 

5 Irrigation projects with 
few exceptions have a good 
record of repayment of con- 
struction costs. They carry 
their own cost of maint«nance. 
I have reason to know that 
the exceptions to that record 
boil down to wildcat promo- 
tional projects, projects in ob- 
viously poor locations or con- 
structed on unsound plans. 
Good projects have demon- 
strated that they can repay the 
cost of their water right, if 
payments are adjusted ‘o yeat- 
ly net farm returns and the 
(Continued on page 144) 


ae 


as ok Ba. ee ee, De es, er as) ame: fo Eaend ase a)? 
S| Snes a of es io Nea =a £20 ste ee ve ne 
Oo ee sees. ea Peri <, . 
Pet ge i's - J Sai ss. Sa A Be 4 Ps + “: 
Reto he ted a ela ate, Ae ; Caan gis app ibe (eS ae pee 
re ite Ln aS Be eee ae lagers Pe es ee a F 95 a. ‘ i ate Met Ped ent 
Se oie es rs 
Wate aolipesy Sed 
Lei e ek ita 
SaaS 
ee els Bee 
eae yar.) tw 
ect ] 
2 ae eae rey : 
Mel tna a 4 
ee inh th tye ae Od 
eS meres 4 
ok oa , 
5 Sas 
eo 142 eeeee—“*(C( QS 
2 ee | ny 
oe > a ae 
<a a 
En patie totale q 
ia Se canny ig & 
ee vs tata a 
a a 
ee { 
Ds Om 
See q 
Pel Ana. el Sa } ‘ 
meters. _f ‘ 
gs, Nana) ft : 
SO ie ies: ‘ 
pear, 
n't Se aa : 
Pie eas eee A 
ele : 
Beta y 2th fae : 
ba pee a 7 
SS 
eee a ; 
= Samat : 
Sr ; 
2 ae é 
ts : ; 
ee, 
. saga e : ae 
oe 
i ey eee 
Rata cay 
Ce vas 2 i 
Shy eye eee 
Sie a Te ; 
Ee ES 
| cee eee 
of eng ta 
Meee a 
gt a ae yin : 
ee St) | ; 
ae tees | 
$i emer 2 . 
ees yee ; 
= ROARS RS 
S SMBEr aR be 
fh (sine 
sc. hh ce 
PAG eee 
ae eo re : 
= 
ee = 
EE ve “- 
Va ihe ge 2 hy eae 
Se tee) eee a 
ages Unsc8t a4 
Le cate ae SES 
Ae SO aie oe 
Pe RELA yee Re 
%. oat a: — 
re Sern ‘a 
ee OS eam ee 
Fpen iat es aes 
x ee ate ae zs af 
= Ure ” , 
Spent See = 
: gin. a. 
a 
oo. ao Mee 
ager ee aes 
ae. ow 
ee a ae: 
a ee 
z Saye: ee 
a Sa 
er ag 
ae ae 
ee 
Sass Neca 
Re ee een 
SF en 
ope reat 
(oS) i 
ai ee ELEC 
et ae ig a 
2S” ae spect 
Sk it 
Eee cntgt 
“ee H 
Bitte ee Sit 
SSS a 
Soe) a 
eee AS 2 Saar signe 
WAbe n= rac ea) a 
parent 8 frees 
ren Sm J ; 
(aot cle 
Sp ae. osama Its ol 
Oe aa ae ; 
ewes 
aa) re Th 
i ee 
Riggs smal] 
Bee! 55: 2.) a gig 
cee ats) ae ar 
es ACs eas ie these 
ene feet TNS < 
ar ne oe 
Cn a ene to we 
1S enon ear care 
ae eee t= . 
a" prod 
ee cea . 
) al 
e Oo td. ee 
a BA ses a ioe - 
teers , nis se Tm : SSRIS os «Same 
ae. ae Ss OC SS Re rea aes and ; 
iE Res EERE SEEN EEREEEERONERNSRERROS Be ee a 
es, et SR ee Se et 
Sas as Re Sees Oe ee 
Ber pad sn i i ¢ T 
op ee bees . : : 
CNG pig ays BESS » ; at eo oe mS t 
er ata es ion | . . = Se tha! 
reat: Se. Seren | ee we, eae 
Se ae aie 3 St ch Seana ee ks reat 
ies ae eee te oa e eyes? ES eb BS Pa: ise WE ee Leone tk 2N 
2 I ena: NNER OS Ss CET att 
ee ae -_ - - — 
ee A ee 
pas ge 
nies eae es q K 
7 rr, en er : 
hee Pars : 
pots eld tone 
iE 
i + Sata Stu? 5 
epee attr ta D2 ot 
f°. Ne il i a Agi 
es 
ary = 
Mee NS : 
ae cea en hea 
3 yt Ree E 
eS. al ae Pe 
“it, Mata, Sa, sepa es 
ge ha es eee i — ~ ater i A as 2 lag 
pene. apr : ee aa as Be iN ld Bae i ee a a 
nee Na aa a” aad oe ee eee | ae Bee i fis ai: be 
ent, aa meremene: oe gn eae ee ee ig a eos 7a Ree el Bs Be a p - 
a * ener 1 ili aloha tah “te ae ARE ce tbe PM eam 2 a pas 
ee Se ‘ 7 at oat tae ee a Peed as 


1944 


ase in 
30 and 
entire 
sorbed 
indus- 
izrants 
™m into 
ruction 
ion on 
desert. 
F recur 
ge pro- 
are the 
ches in 


ted, op- 
elihood 
chanics, 
se new 
rrigated 
twice as 
ctly en- 
alent of 


radually 
and into 
ly those 
ve needs 
$ arising 
domestic 
nd 1943 
the rate 
sight of 
ultivated 
there is 
1€ aggre- 
lities be- 
soil pro- 
actually 
acres are 
opulation 
count on 
the needs 
er for 25 
f normal 
n will be 
our agti- 
ased pro- 
r situated 
not alone 
We will 
states. 
yjects with 
e a good 
t of con- 
hey carry 
intenance. 
now that 
rat record 
at promo- 
ects in ob- 
ns or con- 
nd _ plans. 
‘e demon- 
. repay the 
+ right, if 
ed ‘o yeat- 
s and the 
page 144) 


b 


LG Eb GOEL OD, 


LO LE LE 


b, 


POLL LE 


«WEEE EEE SS SO ae ee 


NICKEL AIDS 


eg 


RC Ge EAE 


he a 


Se 


THE ELECTRICAL EQUIPMENT INDUSTRY 


to KEEP EM OPERATING! 


ELECTRICAL ENGINEERS continue their 
spectacular progress. 


Since Pearl Harbor they have de- 
signed and perfected equipment that 
frees military strategy from many of 
its old limitations. 


Through tireless motors big and 
small, through tiny electronic tubes and 
gigantic motor generators, through a 
nyriad of instruments and machines 
these men have put electrical energy 
to work for Victory. 


Constantly striving to improve its 
products, the electrical industry has 
acquired long experience with metals 
and alloys of many kinds. 


This experience has demonstrated 
that when properly used, nothing quite 


takes the place of Nickel. From resistor 
grids to armature shafts, from limit 
switches to reduction gears, Nickel and 
its alloys have been assuring the de- 
pendability so important in equipment 
that must not fail...even under war- 
time overloads. 


Nickel imparts toughness, strength, 
and fatigue resistance to other metals 
... Makes them stand up better under 
abrasion, wear, shock, and stress. 


As in other industrial fields, a little 
Nickel goes a long way to keep elec- 
trical equipment operating. 


For years we have enjoyed the privi- 
lege of cooperating with technical men 
of the electrical equipment industry ... 
and of many others. Whatever your in- 


dustry may be...if you want help in 
the selection, fabrication, and heat 
treatment of alloys ...we offer you 
counsel and data. 


New Catalog Index 


New Catalog C makes it easy 
for you to get Nickel litera- 
ture. It gives you capsule 
synopses of booklets and bul- 
letins on a wide variety of 
subjects — from industrial ap- 
plications to metallurgical 
data and working  instruc- 
tions. Why not send for your 
copy of Catalog C today? 


* Nickel * 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 wall st., New York 5, N.Y. 
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(Continued from page 142) 
repayment extended over a 
long period. 

6 It will produce yearly 
about one-half billion dollars 
of new wealth. This new 
wealth injected into the finan- 
cial bloodstream of the nation, 
derived from now unused soil, 
water, and air, is a primary 
infusion. It sets in motion 
forces which result finally in 
additions to national income 
estimated at five times the 
amount of the new wealth ori- 
ginally created. Many calcula- 
tions have been made as to the 
turnover in the channels of our 
trade and commerce, of dollars 
derived in the first instance 
from our mineral, forest, soil, 
and sea resources. It is com- 
monly accepted that effect of 
such dollars is multipled from 
three to seven times in national income. 


7 It will create vast property values and will generate com- 
pany, corporation, and private incomes appreciably broadening the 
taxation base for the nation, the states, and their political subdivi- 
sions. This country faces a very real problem in seeking types of 
postwar public works potentially regenerative in character and which 
at the same time are in fields unattractive for private capital and 
enterprise. We will face in the postwar years the task of servicing 
and eventually liquidating a debt at least six times as large as 
existed during the public works program of the thirties. This situa- 
tion poses entirely new, complex and momentous problems. Public 
moneys are derived from taxation and taxes have their source in 
private property and private and corporate incomes. When govern- 
ment expenditures take place in fields adapted to and attractive for 
private enterprise there are two results. First, a reduction in the 
earnings of private business and thus its inability to pay taxes and, 
second, the scope of enterprises which enjoy tax freedom is enlarged. 
Unfortunately the effect is cumulative. Tax freedom at present 
taxation rates creates an advantage absolutely impossible for private 
business to offset. Carried to its ultimate conclusion this process 
presages finally the complete retirement from the investment field 
of private initiative and private funds and the substitution therefor 
of government agencies. This is state socialism. 

Construction of reclamation projects does not violate the princi- 
ple of government expenditures in their proper field. 

8 It will buttress the war-expanded industrial developments 
on the Pacific Coast with a nearby dependable food supply, large 
blocks of relatively cheap hydroelectric power and closeup consumer 
markets. These three factors are universally recognized as those 
required to entrench insecurely rooted industrial developments. 

9 It will harness and put to work another unused and wasting 
national resource — falling water. Storage dams, at which the fall 
of the West's great rivers can be capitalized for power generation, 
are a necessary part of irrigation projects remaining for construction. 
This power channeled through industries can soundly exploit the 
mineral and timber resources of the western country and Alaska, 
providing added employment and priming the pump of national 
income with new wealth. 

10 It will contribute to continental solidarity and substantially 
aid in the defense of this country for all time to come against 
enemies both within and without. Industrial development on the 
Pacific Coast and in the intermountain country and the creation of 
10 million acres of new farm land with its complementary cities 
and villages necklaced along the streams and arteries of transporta- 
tion will knit together the East with that vast country between the 
Pacific Coast and the Mississippi. The West has two-thirds of the 
land area of the country and but one-sixth of the population. It is 
now an undigested area breeding human problems and recurrent 
economic distress. It is unquestionably in the national interest to 
foster development of this area as a more self-sufficient, politically 
stable and defensible segment of the country. 


A field of potatoes under irrigation 
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In conclusion, it is my 
contention that this program 
harmonizes with the view of 
those who hold that a bold, 
dynamic program of produc. 
tion which will stimulate em. 
ployment and create weslth is 
imperative if this nation is to 
maintain present high stand- 
ards of living, retain our pre. 
sent form of governmen: and 
eventually liquidate the huge 
war debt which will be a mort- 
gage on the country's fucure, 


Such a program would 
mean an initial outlay of from 
two to three billion dollars 
expended over a period of 
from 10 to 25 years. Just for 
comparison, the Navy ‘s re 
questing an appropriation of 
five billion dollars — over 
twice the amount proposed for 
this program — merely to con- 
struct landing barges and escort vessels. The reclamation program 
is not an out-of-pocket charge but a bookkeeping item. It is an in- 
vestment, not an expenditure. Where else can this nation buy two 
states — two new states which would agree to refund their pur- 
chase price in the next 50 years while at the same time contributing 
to a solution of our manifold postwar problems? 

There may be other great postwar projects of national or region- 
wide scope but none has been so far proposed equally well tailored 
to speed the convalescence of the United States at the war's close. 


Farm Work Simplification 


(Continued from page 136) 
of constantly increasing the efficiency of output of each worker and 
of each unit of equipment in agriculture. 

There has been some tendency to overestimate the probable 
effect on agriculture of industrial markets. Some would have us 
believe that industrial uses of the raw materials of agriculture will 
usher in a new and greatly expanded era of prosperity. The tre- 
mendous advance in chemistry and chemical engineering resulting 
from the emergency of war has multiplied the successful uses of 
agricultural materials for industrial purposes. But the same ad- 
vances in chemistry have made the chemical industries increasingly 
independent as to raw materials. If agricultural products are to 
compete with other basic materials for industrial outlets, it will 
probably be necessary to do so at prices lower than normal food 
and fiber prices. I do not wish to infer that process analysis and 
time study alone will make possible the production of large quanti- 
ties of agricultural raw materials at prices to compete with other 
and cheaper raw materials. However, in so far as we wish to 
go in that direction, these techniques of analyzing and simplifying 
farm work will be useful. 

One more point should be made relative to the need of in- 
creased productivity of agricultural workers. In the past, most 
farmers have had two elements of income — one from their farm- 
ing operations; the other from real estate whether they realized it 
or not. The social and economic development of most land in the 
United States has been so recent that the appreciation of land 
values — perhaps it is better to say land prices — which accom- 
panied that development is still felt as a powerful influence in our 
economic structure. It is rapidly becoming more memor, than 
actual effect but still colors general thinking. Nevertheless from 
the beginning of the history of this country to the present time 
many farmers have been able to be indifferent farmers and yet 
retire with a modest fortune — an unearned increment of value at- 
taching to their land. 

It must be recognized that during this period of rising land 
prices the productive abilities of most agricultural land was perma- 
nently reduced by cropping and erosion. Even if the best of 
modern methods of conservation are used, these soils will not for 
a long time, if ever, yield as abundantly as they once dic. 
(Continued on page 154) 


in the Yakima Valley of Washington 
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Far-sighted companies, 
now engaged 100% on 
wart production, are 

~ planning ahead on non- 
military products to mini- 

. mize change-over delays. 
The Ohio Rubber Com- 
pany is co-operating to 
the point of planning 
production schedules for 
prompt action when war- 
time restrictions are 
modified or removed. 


What are YOUR "parts problems" involving rubber or synthetic 
rubber? Do you seek improved properties of materials to meet more 
exacting specifications? Is it a seemingly “impossible job" of mold- 
ing hard or soft rubber or synthetic rubber? Possibly it's an extruded 
part of unusual characteristics. Or, it may be a combination of 
problems including adhesion of rubber or synthetic rubber to metal 
or some other material. Of course, you may be concerned only with 
lowering costs on present parts which means a more efficient source 


of supply than your present source. If your problems fit somewhere 


in that group, try "ORCO-OPERATION." 
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ou can't get the Super FMC Fire-Killing 
Fog without High Pressure (800 lbs.) 


Fight your fires the modern way 
—with fog. You must have high 
pressure. At least 800 Ibs. at the 
pump—600 Ibs. at the gun! 


The reason? To cool and smother 
flame effectively, you need a 
combination of finely-atomized 
fog and high velocity resulting 
from FMC 600 Ib. gun pressure. 
Every droplet of water must be 


broken up into thousands of tiny 
particles and “blasted” into the 
source of the fire. 


That’s why there is only one 
FMC Fog Fire Fighter and why 
it is in a class by itself. The FMC 
High Pressure Pump provides 
more than 800 lbs. pump pres- 
sure (600 Ibs. nozzle pressure) 
easily — without over-working. 


a 


800 LBS. AT THE PUMP! That’s a pretty tough job for 
any unit. But—the FMC High-Pressure Pump has 


proved its ability to deliver and maintain that pres- 
sure at hundreds of fires, 


It’s got “what it takes” to do its job and to carry 
through. 


BULL OPER Ss 


Here’s why! The FMC Pump is ten years beyond the 
experimental stage. It is sturdy, compact and trouble- 
free. All parts are bathed in oil. It runs at slow 
speed — and last — but not least — it is designed to 
deliver more than 800 Ibs. pump pressure. 


Investigate! There’s nothing else like it! 
BEAN HIGH-PRESSU @E 
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Fires put out 10 times faster with 


little or no water damage 


FMC High-Pressure Fog extinguishes fires—fast! 


The finely-divided fog is “blasted” right to the fire, 
cools and smothers it. One gallon of this finely-atomized 
water properly used has the fire-quenching possibilities 
of 10 to 35 gallons of low pressure water. 

The result? Faster quenching and practically no water 
damage! 

Furthermore—the FMC Fire Fighter is a complete fire 
fighting unit. The 60 gallon pump capacity at 800 Ibs. 
pump pressure (600 Ibs. nozzle pressure) supplies two 
guns of 30 gallons each. The 600 Ibs. nozzle pressure and 
the 30 gallons discharge capacity are so well balanced 
that it is a one-man gun. 


Get the Facts on Real fog fire fighting from the John 
Bean Mfg. Co., Lansing, Mich., or the Bean-Cutler Divi- 
sion, Food Machinery Corporation, San Jose, California. 
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FOG AT WORK! This test fire started in building filled with boxes 


and furniture. Fireman using straight fog stream to knock down 
bot fire quickly from a safe distance. 
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FIRE’S OUT! Fireman adjusts nozzle for wider fog pattern as be 
moves in closer. Within a few seconds, the fog bas done its work 
on fire inside structure. Its effect can be seen from steam pour- 
ing out. 


RE FOG FIRE FIGHTER 


FOOD MACHINERY CORPORATION 
JOHN BEAN MFG. CO., 700 HAZEL ST., LANSING 4, MICH. © BEAN-CUTLER DIVISION, 400 JULIAN ST., SAN JOSE, CALIF. 
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Lamps as Sources of Heat 
By Lawrence C. Porter 


FELLOW A.S.A.E. 


pose without knowledge of the physics of radiation is diffi- 

cult. It is complicated because there are lamps that emit 
infrared energy at various wave lengths yet appear alike externally. 
While all infrared is heat, the wave length determines the relative 
efficiency with which var‘ous heating jobs may be accomplished. 
For example, infrared lamps designed for paint and enamel drying 
operate at 2500degK because that temperature emits infrared 
waves of a length which penetrate such materials most readily. 
On the other hand, the shorter infrared waves penetrate flesh more 
readily. Theoretically, the most effective therapeutic lamp generates 
infrared of wave lengths very close to those of visible light, but 
their use is limited by their glare. Lower temperature sources, 
even though they do not penetrate quite so deeply, are more com- 
fortable to use. 


Te selection of the proper lamp for any specific heating pur- 


All incandescent lamps are better sources of infrared than of 
visible light. As a matter of fact, about 90 per cent of the energy 
put into a lamp is emitted as infrared, or heat, and only about 10 
per cent as light. 


If a large boulder is rolled into a pond of still water it will 
cause a big splash and set up several large waves, separated by 
perhaps several feet, that chase each other across the pond. These 
might be represented as at A in Fig. 1. If instead of the large 
boulder we throw into the pond a good-sized rock, similar waves 
are set up but they will be smaller and closer together, as repre- 
sented at B. Now suppose we drop a little pebble into the water. 
Still smaller and less widely separated waves are set up, repre- 
sented at C. All three of these illustrations are water waves, but 
of different wave length, that is, distance from the crest of one 
wave to the crest of the next, as indicated by D. 


This is a very simple analogy to infrared radiation, which also 
consists of waves, but instead of travelling across the surface of 
water they travel through air. They, too, are of dierent wave 
length. The longer infrared waves are known as far infrared, the 
medium ones as middle infrared, and the shorter ones as near in- 
frared. Actually their wave lengths instead of being measured in 
feet or inches as with water waves are a very small fraction of an 
inch, starting from approximately 0.00003 in for near infrared, 
0.00005 in for middle infrared, and 0.0001 in for far infrared 
which is used for ordinary heating, although the so-called far in- 
frared waves actually extend to 1,000,000 Angstrom units or more 
and become electric waves used for heating by means of high fre- 
quency or diathermy, and above that radio waves used for com- 
munication and broadcasting. 


As a matter of convenience, such very short waves are measured 
not in inches but in what are known as “Angstrom units” (vari- 
ously abbreviated A, A°, AU, or \). One A equals 0.000000004, or 


Paper presented at the fall meeting of the American Society of Ag- 
ricultural Engineers at Chicago, IIl., 
December, 1943. A contribution of 
the Rural Electric Division. 


L. C. Porter is illuminating en- 
gineer, Nela Park Engineering Divi- 


1/250,000,000 in. The near infrared waves center at approxir itely 
10,750 A, the middle at 19,500 A, and the far infrared at 37,00 A, 

Incandescent sources emitting any of the above wave le: zths 
also emit both longer and shorter waves than the central ones At 
just what wave lengths the infrared passes from near to mn: ddle 
to far is not a definite figure. In general, however, near inf:ared 
may be considered to cover the range from 7500 to 14,0004, 
middle infrared from 14,000 to 25,000 A, and the far infrared 
from 25,000 to 50,000 A. 

As a matter of general interest the infrared waves form a very 
small portion of the entire electromagnetic spectrum. This catire 
spectrum contains waves of infinitely short lengths to waves that 
are a mile or more in length. The relative position of the infrared 
waves in the spectrum is shown by the following arrangement: 
Cosmic waves (extremely short), Gamma waves, X-ray waves, ul- 
traviolet waves, visible light waves, infrared waves, and radio 
waves (very long). 

Without going into the physics of the generation of infrared 
radiation by artificial sources, it is sufficient to say that the passage 
of electricity through a conductor such as the filament of an incan- 
descent lamp generates infrared radiation over a wide range of 
wave lengths from the near to the far infrared. For the purpose 
of study — measurements of the relative amounts of energy of 
different wave lengths and experimental work on the effects of 
verious wave lengths —they can be separated by passing them 
through a prism. We all know that a glass prism placed in a beam 
of sunlight will break up the beam into the differ<nt colors of the 
spectrum. The various colors are produced simply by a difference 
in wave length. Similarly, what differentiates near, middle and far 
infrared is wave length. A prism separates the various infrared 
waves as well as the various waves of visible light. 

The wave length of the infrared generated is largely a function 
of the temperature of the source. With the tungsten filament lamp 
it is easy to obtain almost any desired peak of infrared energy by 
simply varying the voltage applied to the lamp. The interrelations 
of voltage, filament temperature, and peak infrared wave lengths 
emitted are shown in the following table, for a 250-w gas-filled 
Mazda C lamp: 


Per cent rated Per cent Filament Average Peak 
lamp volts watts temperature filament infrared 
deg K brightness wave lengtl,A 
cp/cm? 

150 190 3330 2200 8500 

140 169 3240 1800 8800 

130 152 3150 1425 9100 

120 133 3055 1140 9400 

110 117 2955 830 9800 

100 100 2850 640 10200 

90 83 2745 460 10600 

80 70 2630 310 11000 

70 58 2510 200 11500 

60 45 2375 120 12000 

50 32 2230 55 12250 


(Continued on page 1°%) 


T a 
A-250-watt,R-40 Reflector Drying lamp, 2.8 
amps. ,|20volts ,C-9 filament construction. 
B-250watt, R-40 Reflector Heat lamp, 2.16 amps. 
120 volts,CC-9 filament construction. ; 


| C-300watt R40 Reflector Flood lamp 2.66 amps... 


4 ——_}—__—__—_. 


sion, General Electric Co. 
2-4 
AU 
kD- 


MICRONS 
1 MICRON = 10,000 AU 


° a) 
GIO G20 G30 A40 QS0 A60 O70 ASO O90 WO 1/0 


ItSvolts,CC-2 horizontal filament construction. | © 


D-300 watt R-40 Reflector Spot lamp 252 amps., | ~ 
NO volts,cc-2 horizontal filament construction 
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Warts PER Square INCH (Curves ABC) 


Warts 


120 430 140 ° 


} 
| - v 
° a 8 12 16 20 24 28 32 % 4 
INCHES FROM Axis OF LAMP 


Fig. 1 (Left) The wave length indicated by D, determines the characteristics of radiations e Fig. 2 (Cen- 
ter) The curves show black body radiation, 1200 to 3400 deg K at equal total radiation e Fig. 3 (Right) 
Radiant energy distribution in a plane perpendicular to the axis of the lamp, 3 ft from the end of the bulb 
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Warts ° 


[' takes a properly-equipped farm 
to achieve maximum production 
of urgently needed crops. And 
proper equipment calls for the use 
of a lot of steel. 

Tight barns and sheds and stor- 
age bins . .. that means steel roofing 
and siding sheets. Fence, poultry 
netting, containers, tools . . . they're 
steel, too. Modern, efficient, high- 
speed farm machinery ... they are 
made mostly of steel. 


A lot of steel needs must wait until 
steel is released for civilian use in 
greater quantities. But the govern- 
ment recognizes the importance of 
good farm buildings for maximum 
food production . . . and is permit- 
ting us to make a limited amount of 
U-S-S Roofing and Siding Sheets. 

Whether you are a farm machinery 
manufacturer or a farm structures 
engineer, we believe our staff of engi- 
neers and metallurgists can be of 


CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 
TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 
AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York 


United States Steel Export Company, New York 


USS Steel Roofing and Siding 


i 
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a 
j 


AGRIC’ LTURAL ENGINEERING for April 1944 


great assistance to you in solving 
your present and future problems. 

Their long research and experi- 
ence have given us the widest pos- 
sible range of available steels .. . 
with a comprehensive knowledge of 
how to use them. And when peace 
comes, many of the new and better 
steels developed in our laboratories 
for war, will be yours to use for bet- 
ter peacetime farm buildings and 
farm equipment. 

Why not write us today? We shall 
be glad to work with you. 
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To meet this year’s enormous food re- 
quirements, farmers must harvest 380 
million acres— 16 million acres more than 
in 1943. This means that every tractor 
will be desperately needed. Engine break- 
downs will jeopardize the goal. 

In its national publicity, Purolator is 
pointing out that neglect of equipment 
may entail real hardship: that a well-kept 
tractor seldom breaks down. It is under- 
scoring the dangers of grit and grime, but 
how easy it is to keep them out of the 
motor. It is explaining that most tractors 
are oil filter equipped, and is urging the 
importance of filter maintenance. 

As founder and leader of the oil filter 
industry, Purolator is fitted to do this job. 
More tractors today are equipped with 
Purolators than with all other makes of 
oil filters combined. It has experience and 
“know how” unparalleled in the business: 
it is ready to share this knowledge with 
you. It will be glad to assist in problems 
of filtration, especially as they apply to 
scientific farming. Purolator Products, 
Inc., Newark 5, New Jersey. 
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AS.A.E. Meetings Calendar 


June 19 to 21 — Annual Meeting, Hotel Schroeder, Mil- 
waukee, Wis. 

December 11 to 13— Fall Meeting, Stevens Hotel, 
Chicago. 


A.S.A.E. Officers for 1944-45 


S A result of the annual election of officers of the America, 
Society of Agricultural Engineers conducted by letter ballot, 

the following officers have been elected and will take office at the 
close of the annual meeting of the Society in June: 

President, R. H. Driftmier, head, agricultural engineering de. 
partment, University of Georgia. 

Councilors (3-year term each), F. E. Price, research agriculturs| 
engineer, Oregon State College, and D. A. Milligan, director of 
research, Harry Ferguson, Inc. 


clude the above-named officers, together with the following: H. 8 
Walker and A. W. Turner, past-presidents; and E. C. Easter, B.P. 
Hess, W. D. Ellison, and F. C. Fenton, councilors. 


sists of H. J. Barre (chairman), J. P. Fairbank, and C. N. Hinkle. 


Pacific Coast Section Elects New Officers 


T THE annual meeting of the Pacific Coast Section of the 

American Society of Agricultural Engineers held at Berkeley, 

Calif., February 17, the following officers were elected for the en- 
suing year: 

Chairman, Oscar W. Sjogren, agricultural engineer, Killefer 
Mfg. Corp.; first vice-chairman, R. A. Work, associate irrigation 
engineer, U. S. Soil Conservation Service; second vice-chairman, 
T. A. Bither, chief field engineer, California Corrugated Culvert 
Co.; third vice-chairman, H. C. Schwalen, professor of agricul: 
tural engineering, University of Arizona; and secretary-treasurer, 
Walter W. Weir, drainage engineer, division of soils, University 
of California. E. A. Olson, residential and farm sales manager, 
Idaho Power Co., was elected a member of the Executive Commit 
tee of the Section. The Section Nominating Committee for 1944 
45 consists of: B. D. Moses (chairman), L. N. Brown, and Ben 
L. Hagglund. 

The entire program for the meeting followed the symposium 
idea and no formal papers were presented. There was a total at- 
tendance at all sessions of 125 people, largely A.S.A.E. members. 


Southwest Section’s New Officers 


Arkansas. 


sons were present. 


British Ag Engineers Feature Farm 
Mechanization 


(Continued on page 152) 
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The new Council of the Society for the year 1944-45 will in 


The newly elected Nominating Committee of the Society con. 


HE Southwest Section of the American Society of Agricultural 

Engineers meeting at Dallas, Texas, March 10 and 11, elected 
the following officers for the ensuing year: Chairman, E. B. Doran, 
head, agricultural engineering department, Louisiana State Univer- 
sity; vice-chairman, Roy E. Hayman, in charge of rural electrific- 
tion, Oklahoma Gas & Electric Co., and secretary-treasurer, Kyle 
Engler, head, agricultural engineering department, University of 


The Section rolled up a record attendance of 103 persons regis- 
tered, and at the informal dinner sponsored by the Section 75 per- 


ye Institution of British Agricultural Engineers, according to 
information received from an A.S.A.E. member in England— 
Alexander Hay, assistant agricultural liaison officer, British Broad: 
casting Corporation — has been holding a series of four meetings 
in London dealing with the general theme, ‘Mechanization 19 
Farming.” The speaker at the first meeting last November was 
S. S. McKay, managing director of the Sunshine Harvester Co. At 
the second meeting in January, Prof. D. B. Johnstone - Wallace, 
deputy director of the National Institute of Agricultural Engineer 
ing, discussed mechanization of the family farm, and at the Feb 
ruary meeting Clyde Higgs, chairman of the machinery committeé 9 
of the National Farmers’ Union, discussed mechanization as applied 
to the mixed farm. The concluding meeting in March featured 
F. A. Secrett, who discussed mechanization in market gardening. 
Lt.-Col. Philip Johnson, chairman of the I.B.A.E. acted as chairman 
of this meeting. The meetings were held at the Royal Society of At. 
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PATHFINDERS OF THE DIESEL ERA 


The original Burlington Zephyr 
which inaugurated a new era 
in American transportation his- 
tory in 1934. After more than 
1,650,000 miles it still is as- 
signed to its daily round trip 
of 465 miles between Lincoln 


and McCook, Nebraska. 
eens 
Bi he ere a 
Lo! a a | 


Latest of the illustrious descendants of 
the original Zephyr—one of the six- 
teen 5400-horsepower General Motors 
Freight Locomotives being put into war- 
time service by the Burlington Lines. 
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Ir is just ten years since the famous 
Burlington Zephyr introduced new ideas in rail- 
road travel. It was the world’s first Diesel-powered 

streamlined train. Its power plant was General Motors Diesel. 
Today hundreds of General Motors Diesel Locomotives are 
hauling passengers and freight on 75 American railroads. They 
operate many millions of miles annually with astounding de- 
pendability and economy. Day by day additional GM Locomotives 
are entering that honored field of more than one million miles 
of operation. Every day brings new records of performance. 
And this performance, highlighted by its invaluable contribution 
to the astonishing war record of the railroads, is providing a 


glimpse of the greater day of railroading which lies ahead. 


‘Gewenatt o MILE | © ENGINES. .150 to 2000 H.P. .. CLEVELAND DIESEL ENGINE DIVISION, Clevelond, Ohio 


SEL |e 
POWE R ENGINES. ...15 10 250 HP. .... DETROIT DIESEL ENGINE DIVISION, Detroit, Mich. 
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Refrigerating Engineers to Meet in June 


Te annual spring meeting of the American Society of Re- 
frigerating Engineers will be held at the William Penn Hotel 
in Pittsburgh, Pa., vod 5 to 7. Emphasis at the technical sessions 
scheduled for the forenoon and afternoon of the first day and the 
forenoons of the second and third days will be on current develop- 
ments in the design and application of refrigeration equipment. 
The speakers are well-qualified authorities who will present papers 
on such subjects as frost zone psychrometry, hydrocarbon refriger- 
ants, cold cathode lighting for refrigerated spaces, and effect of 
unstable heat flow on rapid temperature changes in confined spaces, 
refrigeration in synthetic ammonia production, and other subjects 
of equal timeliness. 


Personals of A.S.A.E. Members 


Frank J. Zink has opened offices in the Board of Trade Build- 
ing, Chicago, where his services will be available as a “consulting 
agricultural engineer and farm market analyst.’ (See his card in 
the Professional Directory.) 

For the past three years Mr. Zink has held the position of re- 
search agricultural engineer of the Farm Equipment Institute, 
prior to which he was associated with the tractor division of 
Allis-Chalmers Mfg. Co., as research engineer, in which position 
he was concerned largely with technical and economic analysis of 
agriculture in relation to types and sizes of power units and ma- 
chines for which potential markets exist. Still earlier Mr. Zink 
was on the agricultural-engineering staff of Kanasas State College. 
He served in 1935-36 as chairman of the Society’s Power and Ma- 
chinery Division, and is currently chairman of its Meetings Com- 
mittee. 


Wendell L. Clark recently resigned as a junior agricultural en- 
gineer of the U. S. Soil Conservation Service to accept employment 
as junior project engineer with Harry Ferguson, Inc. 


A. W. Clyde, professor of agricultural engineering, Pennsyl- 
vania State College, has a series of six articles currently appearing 
in “Farm Implement News’ under the title “Mechanics of Farm 
Machinery.” The series will be available later in booklet form. 


E. D. Gordon is now employed in the experimental departmep; 
of the John Deere Wagon Works at Moline, Ill., having resigne 
as associate agricultural engineer of the USDA Bureau of Plan 
Industry, Soils and Agricultural Engineering. He brings to his ney 
work a fine research experience of thirteen years in the states of 
Georgia, Louisiana, and Alabama. 


M. Glen Kirkpatrick has resigned after a service of 23 
on the editorial staff of “Farm Journal,” having held the position 
of managing editor in recent years, to become associated with Dr. 
Hess & Clark, Inc., as director of Dr. Hess Service Bureau. 


M. R. Lewis has resigned as senior agricultural engineer of the 
U. S. Soil Conservation Service to accept a position with the De 
partment of Public Works of Venezuela as consulting irrigation 
engineer. 


Walter H. Lloyd, formerly editor and manager of the “Ohio 
Farmer,” and more recently in charge of the transportation and 
storage division, Office of Materials and Facilities, War Food Ad. 
ministration, has become associated with the Kraft Cheese Com. 
pany at Chicago, to engage in producer relations activities, includ. 
ing the editing of the producer's edition of “The Kraftsman.” 


M. A. Sharp, head, agricultural engineering department, Uni- 
versity of Tennessee, is author of Circular No. 87 of that institu. 
tion, entitled “The Tennessee Liquid Fertilizer Distributor,” which 
describes the development, construction, and application of the posi- 
tive displacement pump developed by two agricultural engineers, 
H. A. Arnold and G. M. Petersen. 


Donald K. Struthers has resigned as extension assistant pro ff 
fessor of agricultural engineering, Iowa State College, to become 
technical representative of the Iowa Tractor & Implement Co., a 
Des Moines. 


Odin Thomas recently resigned as personnel director of Harry 
Ferguson, Inc., to become director of Council for Market Develop. 
ment, an organization to handle problems in market analysis and 
in the selection and training of sales personnel. 


Ben G. Van Zee was recently advanced to the position of chief 
engineer, automotive division, Minneapolis-Moline Power Imple- 
ment Co., succeeding A. W. Lavers. 


(Continued on page 154) 


Hoc FraRM STRUCTURES OF CONCRETE 


Agricultural engineers have shown hundreds of 
farmers how concrete hog houses and feeding floors 
reduce losses from swine diseases, save feed and 
produce marketable pigs faster. 

Now, raising hogs on concrete, an idea which has 
helped the war food program, has been adopted by 
many of the most successful hog raisers. 

Our engineers, specialists in farm uses of concrete, 
will be glad to help you in designing a model hog 
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raising plant, or on any other concrete farm building 
design or construction problem. Our illustrated book- 
let, “Modern Hog Farm Improvements’’ is free in 
the United States and Canada. 


PORTLAND CEMENT ASSOCIATION 
Dept. 4-1, 33 W. Grand Ave., Chicago 10, Ili. 


A national organization to improve and extend the uses of 
concrete . . . through scientific research and engineering field work 
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HE promise of milk and food for 
the starving children of the oc- 
cupied countries is a most powerful 
weapon—aseffectiveastracer bullets. 


Consequently our dairy, poultry, and 
hog farmers are forming the THIRD 
front, and taking as important a part 
in the war as though they carried a 
gun. Hundreds of thousands of them 
are adding 10 to 20% to their output 
through the use of Jamesway Equip- 
ment and Housing. Much of this in- 
crease is going into War Bonds. But 
still MORE FOOD IS NEEDED and 
MORE BONDS MUST BE BOUGHT. 


Save Time and Effort 
For more than 35 years Jamesway 


has helped up to 50,000 farmers each 
year to greater, more economical pro- 
duction on the farm with less effort. 


See Your Jamesway Dealer 
More and more Jamesway poultry, hog, and 
dairy equipment is available at the Jamesway 
dealer today. And the Jamesway man is 
always ready to help your farmers plan for 
the more efficient, economical and labor- 
saving production they will need after the 
war. For special folders on barns, poultry, 
or hog equipment write 


JAMES MFG. CO., Dept. A-444 


Fort Atkinson, Wisconsin 


Elmira, New York Oakland, California 
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ra” Materials 


GINEERE 


for Farm Uses 


Roofing, siding, insulation and wallboard 
products . . . scientifically produced from as- 
phalt, asbestos-cement, wood fibre, minerals 
and other non-critical materials ... are widely 


available for prompt delivery from Flintkote 
distributors. 


These time-proved building materials have 
long been used for farm construction, mainte- 
nance and repair. Replacing hard-to-get ma- 
terials, many Flintkote products offer special 
advantages for farm application, protection 
from fire, weather and wear and the attacks 
of insects and rodents. 


Consultation and advice on farm construc- 
tion problems is readily available from the 
Flintkote Agricultural Engineering Depart- 
ment. Please address your inquiries to the 
nearest branch office. 


THE 


FLINTKOTE 


ome 
30 Rockefeller Plaza, New York 20, N. Y. 
MINS 4 Utd pint idne-css:cawinloan ne d-ac0dsacwa ++ee+1215 Sylvan Road, S.W. 
ie aides ere bo cad uke mane bin adideelneh 826 Park Square Building 
Chicago Heights, Maral Make Sx otic Wana temasenlderesios 17th and Wentworth Avenue 
ES iiinid 5ssic.0c sstsnia Koreas a cuna oc cameeeee 14201 Schaefer Highway 
oa caracancicaincckuiouid Oak Street and Central Avenue 
ae 55 cals aloeana's)s,0.ccican conan Poland and Galvez Streets 
PR ath sohc 5 cand coasescnckcnse sebiaseceer Medical Arts Building 
PIONEER DIVISION, THE FLINTKOTE COMPANY 

aR areraed Rad geen NDT eA 55th and Alameda Streets 
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Applicants for Membership 


The following is a list of recent applicants for membership in the 
American Society of Agricultural Engineers. Members of the Society ar 
urged to send information relative to applicants for consideration of the 
Council, prior to election. 


—— 
— 


K. W. Anderson, research engineer, Deere & Co., Moline, II], 


Franz E. Blackert, associate engineer, Soil Conservation Service 
USDA (Mail) P. O. Box 1898, Fort Worth, Tex. 


Hugh E. Curtis, managing editor, Successful Farming, De 
Moines 3, Iowa. 


Q. C. Delsman, president, Smalley Mfg. Company, 509 York 
St., Manitowoc, Wis. 

Harry E. Gerrish, president, Morgan-Gerrish Co., 307 Essex 
Bldg., Minneapolis 2, Minn. 

Roy S. Hendrix, rural engineer, Knoxville Electric Power and 
Water Board, Knoxville, Tenn. (Mail) 211 Fern St. 


John F. McComb, director of sales, Stran-Steel Division, Great 
Lakes Steel Corp., 1130 Penobscot Bldg., Detroit, Mich. 


F, W. Moffett, Jr., owner, Idylebrook Farms, 2234 Chili Road, 
Rochester, N. Y. 

L. E. Sample, supply officer of coast artillery searchlight bat. 
talion, USA. (Mail) 351st CA SL Bn., APO 464, New York, N.Y. 

F. R. Shultz, branch manager, J. I. Case Company, 310 N. 
Austin St., Dallas 2, Tex. 

John F. Welch, assistant to the training and education super- 
visor, International Harvester Company. (Mail) 4221 S. Harrison 
St., Ft. Wayne 6, Ind. 


John K. Windell, Jr., Co. M 389th Inf. Reg., USA, APO 98, 
Camp Rucker, Ala. 
TRANSFER OF GRADE 
Earl L. Arnold, War Production Board. (Mail) Apt D 431, 
3004 N. Lee Highway, Arlington, Va. (Junior Member to 
Member) - 


George W. Crowther, assistant professor of agricultural engi- 
neering, University of Maine, Orono, Maine. (Junior Member to 
Member) 


W’. D. Scoates, 2nd Lt., USAAF. (Mail) College Station, Tex. 
(Junior Member to Member) 


Donald K. Struthers, technical representative, Iowa Tractor and 
Implement Co., 1300 Walnut St., Des Moines 9, Ia. (Junior 
Member to Member) 


Farm Work Simplification 
(Continued from page 144) 

How far can analysis of farming operations be extended? 
Probably there is no end to analysis and reorganization for greater 
productivity on farms any more than there appears to be an end 
to this process in industry. 

Operations associated with farm machines are relatively ad- 
vanced. They developed with the machine as a necessary clement 
in designing the machine, and incidental to its subsequent use. 
Relatively speaking, chores and hand operations on the farm and 
usual farm storage methods are less well “engineered” than, for 
example, mechanical cultivation of corn. However, even with 
our most advanced machines we should not rest. They deserve, and 
will repay, close and careful examination by the techniques of pro- 
cess analysis and motion study. 

How far should operation analysis and process reorganization 
be extended? On the larger commercial farms with competent 
management we may expect developments to approximate those 1n 
industry; otherwise agriculture will decline into relatively greater 
and greater disparity. On small diversified farms, which have many 
factors and reasons for being other than production of crops for 
sale, productivity is no less important. It is only through analysis 
of what is done followed by planned reorganization that improve- 
ment can be made, except by the very slow accumulation of knowl- 
edge in folkways which grow out of the expensive method of 
trial-and-error. 

Farm management specialists and agricultural engineers are al- 
ready working together profitably on a number of studies of farm 
work simplification. I cannot urge too strongly that we continue 
this joint effort and that an ever-increasing number of projects 
be undertaken using this technique. 
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“Packaged Power” for Many Uses 


The compact Wisconsin aircooled engine is used by over 
350 manufacturers — for tractors and farm machinery 
and as a dependable, efficient source of power for a 
variety of applications in construction and industry. 

United Air Cleaners are standard equipment on Wisconsin 


motors. Model VE-4, shown at left, powers this Case 
Sliced-Hay Pick-Up Baler. 
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Lamps as Sources of Heat 
(Continued from page 148) 


The relative distribution of infrared energy in the various wave 


lengths is illustrated by the curves of black body radiation, as 
shown in Fig. 2. 


Applied to the various standard infrared lamps and other 


sources now in use for various heating purposes on the farm, we 
have the following data: 


Average 
brightness 
cp/cm? 


155,000 


Temperature, 
Life deg K 


6000 


Source 
Sun 
500-w R-40 photoflood lamp 
(No. R2) 
250-w Mazda CX lamp 
150 and 300-w R-40 reflector 
spot and flood 
100-w A-21 drying lamp 
250-w R-40 drying lamp 
260-w G-25 carbon lamp 
250-w R-40 heat lamp 2000 
Cherry-red nichrome wire 1200 
Non-luminous calrod 
water heater 700 


*Inside frosted bulb. 


6 hrs 
500 ”’ 


3400 
2950 


1000 "’ 
Long 
Long 
200 "’ 
Very long 
Indefinite 


2850 
2500 
2500 
2200 


The radiant energy distribution from these lamps is shown in 
Fig. 3. 

It seems desirable at this point to discuss the practical uses of 
lamps as sources of heat and to point out the differences between 
the various infrared lamps now on the market. There are nine 
types of reflector bulb (R-40) lamps that unlighted look very much 
alike. 

Lamp wattages vary from 150 to 500, but all have the same 
bulb and base. The primary difference in these lamps is that they 
are designed to burn at different filament temperatures. That results 
in the emission of different amounts of light at different bright- 
nesses and different lengths of life. There are also two ultraviolet 
lamps in R-40 bulbs, known as the RS-4 and the RS sunlamps. 


Change your stationary machines to mobile units for 
extra efficiency and extra value to users. Many man- 
ufacturers have found that their products really start 
GOING PLACES when they start them ROLLING! 


The latter is sometimes preferred on account of the heat that ac 
companies the ultraviolet. 

The 500-w photoflood lamp, for example, has a very short life 
approximately 6 hr, but it emits a tremendous flood of light for 
photographic purposes, hence its name “reflector-bulb phoioflood 
lamp”. 

The 300-w R-40 reflector spot and flood lamps operate at a J 
lower filament temperature, have a life of approximately 1000 hr, 
and project a relatively narrow beam of light for spotlight work, 
or a wider beam for floodlighting. 

There is also a 150-w R-40 flood and a 150-w R-40 spot lamp 
which operate at approximately the same filament temperature and 
brightness, but have a lower lumen output than the corresponding 
300-w lamps. 

The 250-w R-40 drying lamp operates at a still lower tempera. 
ture with a correspondingly long life, something over 5000 hr, and 
is used for drying paints, lacquers, etc. 

The lamp having the lowest filament temperature of all, with 
an indefinitely long life, is the R-40 heat lamp. It is designed at 
so low a temperature in order to keep its brightness at such « point 
that it can be used for therapeutic purposes with a minimum an- 
noyance from glare. 

Perhaps a brief review of some of the present uses for heat 
lamps on the farm may suggest some new or related applications. 

Due to scarcity of metals the reflector bulb lamps, using but 
1/10,000 the amount of aluminum previously required for a sepa- 
rate reflector, have come into wide use during the war for baby 
chick brooders, hotbed heating, food dehydrators, and supplemen- 
tal heating in the home. They have saved the lives of thousands 
of baby pigs and lambs. In fact, university tests indicate that the 
use of lamp-heated baby pig brooders results in about 30 per cent 
more pigs reaching maturity. It has been found that the use of 
reflector flood lamps over tomato seedlings increased the poundage 
of ripe tomatoes by approximately 72 per cent, and that the fruit 
was ready for market 3 to 5 weeks ahead of unlighted crops. 


EWC Wheels and 
Mountings can help 
work wonders for 
you. Write for Illus- 
trated Bulletins--and 
sound engineering 
advice based on 
over 90 years of ex- 
perience. 
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The tanks of one armored division need about 25,000 gal- 
lons of high-octane gasoline In traveling a hundred miles. 


A tank’s tank is always thirsty 


> Multiply the appetite of just one 
tank by thousands and it’s easy to 
see why gasoline is “‘tight’’ in the 
United States. Also why there’s less 
Ethyl antiknock fluid available in 
spite of stepped-up production. 

More and more Ethyl is going 
overseas—for every gallon of 
America’s fighting gasoline contains 
Ethyl fluid. 

When peace comes again, it is 
certain much of this high-octane 
gasoline will be available for ci- 
Vilian automobiles, airplanes, 
trucks, buses and farm tractors. 
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Even before the war, laboratory and San Bernardino, who are now 
experiments with engines designed engrossed in war work, look forward 
to utilize better gasoline indicated to working with the engineers of 
that we have by no the automotive, aviation, 
means reached the ulti- tractor, petroleum and 
mate in sound perform- other allied industries in 
ance and economy. ta__ making practical appli- 
Therefore, our re- --¢ cation of higher-quality 
searchworkersin Detroit post-war gascline. 


* * * 


ETHYL CORPORATION 


Manufacturer of Ethyl fluid, used by oil companies to im- 
prove the antiknock quality of aviation and motor gasoline 


CHRYSLER BUILDING, NEW YORK CITY 
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Air-Cooled. 


Every connecting rod, in every Wisconsin Air-Cooled 
Engine, is precision-balanced to eliminate all weight 
variations in excess of %-ounce per rod. 


This is admittedly cutting it pretty fine for a rough- 
and-ready heavy-duty engine . . . but not too fine for 
these fine engines. Smooth operation, reduction of 
vibration to a negligible minimum, prevention of ex- 
cessive wear . . . these are factors that can be con- 
trolled only by the most meticulous care and attention 
to such small details as this in building an engine. 


The value of this attention comes into play when a 
Wisconsin Air-Cooled Engine powers your equipment. 


scamcainnsno: ocean pence cae yes ote aetna 


Now you can fasten V-belts 


@ Alligator V-belt Fasteners and the open-end V-belting 
now being made by belting manufacturers, will enable you 
to make up multiple V-belt drives from roll belting. These 
fasteners have been on the market 9 years and are now 
being used on a wide variety of drives. 

Available for B, C, D sizes of belt for industrial use and 
l-in. and 2-in. sizes for railroad use. These fasteners, how- 
ever, should not be used for repairing endless cord V-belts. 

Bulletin V-205 will give you complete details as to where 
and how these fasteners are used, sizes, list prices, tools and 
application instructions. A copy will be mailed at your 
request. 


| 
| 


Order from your supply house 
FLEXIBLE STEEL LACING COMPANY 
4677 Lexington Street, Chicago 44, Illinois 


Also sole manufacturers of Alligator Steel Belt Lacing 
for flat transmission belts and Flexco HD Belt Fasteners 
and Rip Plates for fastening and repairing conveyor belts. 
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Consulting Engineering Work In Farm Structures Fielj 
Also Sales Engineering for Selected Manufacturers 


GEORGE R. SHIER, A. E. 


Member A.S.A.E. Associated with Howard S. Sterner Company, Cop. 
sulting Structural Engineers, 30 East Broad Street, Columbus, Ohio 


Consulting Agricultural Engineer & Farm Market Analyst 


FRANK J. ZINK, A. E. 


Member A.S.A.E. Suite 4300, Board of Trade Bldg., 
Telephone: Wabash 1558 141 W. Jackson Blvd., Chicagy 4, m, 


RATES: Announcements under the heading ‘Professional Directory’ in 
AGRICULTURAL ENGINEERING will be inserted at the flat rate of 
$1.00 per line per issue; 50 cents per line to A.S.A.E. members. Mini- 
mum charge, four-line basis. Uniform style setup. Copy must be re. 
ceived by first of month of publication. 
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BUY WAR BONDS 


EMPLOYMENT BULLETIN 


The American Society of Agricultural Engineers conducts an employ- 
ment service especially for the benefit of its members. Only Society 
members in good standing may insert notices under ‘‘Positions Wanted,” 
or apply for positions under ‘‘Positions Open.’’ Both non-members and 
members seeking to fill positions, for which ASAE members are qualified, 
are privileged to insert notices under ‘‘Positions Open,’’ and to be re- 
ferred to members listed under ‘‘Positions Wanted.’’ Any notice in this 
bulletin will be inserted once and will thereafter be discontinued, unless 
additional insertions are requested. There is no charge for notices pub- 
lished in this bulletin. Requests for insertions should be addressed to 
ASAE, St. Joseph, Michigan. 


POSITIONS OPEN 


AGRICULTURAL MACHINERY SALES REPRESENTA- 
TIVES wanted, by well known track-type tractor company. Agrti- 
cultural implement selling experience or farm background essen- 
tial. Must have proven record of selecting and developing new 
dealers, handling collections, arranging bank facilities, demonstra 
tions, farm and dealers’ meetings, etc. Earning power limited only 
by ability of representative to develop sales potentiality of his 
territory. PO-159 


AGRICULTURAL ENGINEER is wanted by a_ nationally 
known building material manufacturer to assist in farm building 
design and research and for product promotion and educational 
work in farm field. An outstanding opportunity for a man with 
ambition, initiative and ideas to establish a sound and attractive 
future for himself with an excellent firm. Position requires con- 
siderable travelling. Write fully in first letter stating salary te 
quirements. PO-158 


AGRICULTURAL ENGINEER with irrigation engineering ex- 
perience in Italy or with experience under comparable conditions 
in the southern part of United States is wanted by a federal gov- 
ernment agency. Applications should not be in draft classification 
in which they are likely to be called. A highly competent man 
able to advise local government authorities concerning the relative 
urgency of various engineering projects is wanted. He will prob- 
ably have to work with local engineers and depend upon his own 
judgment. Write giving full particulars in first letter, PO-157 


AGRICULTURAL ENGINEER wanted. The Nationa! Safety 
Council is seeking a qualified agricultural engineer for the staff of 
its Farm Division. The duties will be to promote and carry out 
programs in farm and farm home safety. If interested, write Na 
tional Safety Council, 20 North Wacker Drive, Chicago 6, Il. 


EXTENSION AGRICULTURAL ENGINEERS. There are two 
vacancies on the agricultural engineering extension staff of one of 
the leading state colleges of the Middle West. Extension projects 
are conducted in farm equipment, farm structures, soil and wate 
conservation, and rural electrification, but it is desired to have one 
staff member specialize in farm equipment and the other in drain- 
age. Salaries will depend upon experience. Applicants sho vuld sub- 
mit complete personal records. PO-156 


(Continued on page 160) 
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The FARM MACHINE 
IMORROW.. 


ite 
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HE owner of a FOX PICK-UP CUTTER is the fortunate 

possessor of “The Farm Machine of Tomorrow,” not in the 
blueprint or experimental stage, but a machine with the kinks 
worked out and refinements perfected. The FOX solves the 
man-power problem in Haying and Silage Harvesting. With its 
Pick-up, Mower Bar and Corn Harvesting units, it is truly “The 
Farm Machine of Tomorrow . . Today.” 


The FOX PICK-UP CUT- 
TER will mow, chop and 


toadl, im ene operation, over Backed by 50 years of cutter building experience, the name FOX 

200 tons of grass silage a has always stood for expert workmanship and fine performance, 

day. as evidenced by the many enthusiastic testimonials from FOX 
Owners. 


—It will cut Corn of any 


height, chop it into silage The FOX Pick-up Cutter will mow, chop and load, in one 
onl “ind iit te cis, elie a operation, over 200 tons of grass silage a day. 
in one operation _— —it will cut corn of any height, chop it into silage, load it 


into wagons ready for the silo, all in one operation. 
—One man, with the FOX, —one man, with the FOX, can pick up, chop and load ready 
can pick up, chop and load, for the mow or stack, 2 tons of dry hay in 12 minutes. 
ready for the mow or stack, We are building as many FOX Pick-up Hay and Silage Harvesters as the 


2 tons of dry hay in 12 min. government will permit, but the demand is such that we are at the 
present time completely sold out for 1944. 


bbe tT 


Secretary 


FOX RIVER TRACTOR COMPANY 


Pioneers of Modern Forage Harvesting 
1844 NORTH RANKIN STREET 


APPLETON F@X WISCONSIN 


BACK THE ATTACK 
BUY WAR BONDS 
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He Drives a Weapon 


HERE at home, in his- 
tory’s greatest battle for 
FOOD, every farm ma- 
chine is mobilized. This 
year every tractor opera- 
tor drives a weapon in 
the war for Victory and 
Freedom—and the 
greatest of these weap- 
ons is FARMALL All- 
Purpose Power. 


. ey i 


INTERNATIONAL HARVESTER COMPANY 


180 North Michigan Avenue Chicago, Illinois 


A Handsome, Permanent Binder 
for AGRICULTURAL ENGINEERING 


only $1 40 


The ONLY binder that 
opens flat as a bound book! Made of 
durable imitation leather, nicely 
stamped on front cover and backbone, 
with name of journal and year and 
volume number, it will preserve your 

journals permanently. Each cover holds 12 issues (one 
volume). Do your own binding at home in a few 
minutes. Instructions easy to follow. Mail coupon for 
full information, or binder on 10-day free trial. 


SeesesseeseneeeseseeMAIL COUPON TODAY se8eeseeneenunuauaue 
SUCKERT LOOSE-LEAF COVER CO. 

234 West Larned St., Detroit, Mich. 

UAE OI st binders for Agricultural 


oo eRe ee OTT = 
Will remit in 10 days or return binders collect. 
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EMPLOYMENT BULLETIN 
(Continued from page 158) 


REGIONAL SERVICE MANAGER seeking postwar securit 
is wanted by well-known, fast-growing manufacturer of farm tra. 
tors and implements who is expanding his organization to prepay 
for postwar opportunity. Man needed to contact distributors 
see that factory service policies are inaugurated and follows 
through. Must be able to command respect; must know farm jm. 
plements, their use, care and maintenance and be able to pass his 
knowledge on to others through meetings, training and supervision 
Probably college trained with practical experience; married, an( 
between the ages of 30 and 45. Salary open. Write in confidenc 
to Director, Council for Market Development, 1404 Maccabees 
Bldg., Detroit, Mich. 


FARM EQUIPMENT ENGINEERS. National merch ndising 
organization planning large farm equipment program has openings 
for senior and junior design engineers. Write experience, draft 
status, salary expected. Replies confidential. PO-155 


ENGINEER interested in drainage research wanted. Southem 
state with large acreage needing drainage plans to begin intensive 
research program. First letter should give training, experience and 
references. PO-153 


RURAL ELECTRIFICATION SPECIALIST wanted by agri. 
cultural college for combination research and extension work. A 
very progressive southern state with outstanding rural electrifica. 


tion program. Salary commensurate with training, experience and 
ability. PO-152 


einen ties alti aailiaidnadiil 


er 


— 


AGRICULTURAL ENGINEERING opening in northeastern 


university. At present the activities will be largely in the extension 


service with some time devoted to development work in farm ; 


equipment and work simplification. Man with general interest or 
experience in agricultural engineering preferred. Full statement of 


training, experience, draft status and other information should be J 


given in first letter. PO-150 


AD COPY WRITER wanted. Man with some technical ex- 
perience who is creative and has the knack of writing simple, 
forceful copy for industrial and technical advertising is desired. 
Permanent position and good opportunity for advancement with 


long-established 4-A advertising agency. Correspondence will be § 


kept confidential. PO-146 


ENGINEERS WANTED in our plants in CALIFORNIA, 
FLORIDA, ILLINOIS and other states. Must have had at least 
three years’ experience in general machine design. Our work is 
postwar development of machines for use in agriculture and in fruit 
and vegetable canneries, packing houses, and processing plants. 


Please give full history, including family, also name of state in § 


which you prefer working, and salary expected — also snapshot of 
yourself if available. Reply to Food Machinery Corp., San Jose, 
California. 


POSITIONS WANTED 
AGRICULTURAL ENGINEER with B. S. degree in agricul- 


tural engineering from a southern college, with experience in soil 
conservation ; construction; fire-fighting equipment; farm buildings; 
equipment, and operation— and a farm owner, is available. A 
disabled second lieutenant of World War II, and has served as in- 
structor in a U. S. Army motor school. Age 28 years; single; draft 
status, 4-F. Disabality will not interfere with agricultural engi- 
neering work. Would like position that includes any part of 
agricultural engineering (preferably in southern states), but will 


consider any place if salary and living conditions are right. 
PW-360 


AGRICULTURAL ENGINEER (B.S. in horticulture, 8. $. in 
engineering and M.S. in agricultural education) with 25 years of 
experience in teaching, extension and research directly in the field 
of agricultural engineering, and at present extension agricultural 
engineer and department head, wishes a position where his training 
and experience will have an outlet in developing a full ‘our-yeat 
curriculum, postwar rehabilitation courses, vocational-a; riculture 
training courses, or opening new lines of approach in ext: ision of 
research. Special ability in visual methods of presenting « xtension 


material and in the organization of cooperative extension p.ograms. 
PW-359 


AGRICULTURAL ENGINEER with B.S. and M.S. d: grees 10 
agricultural engineering and economics, with experience im resident 
teaching, extension, and research work at two eastern un:versiti¢s, 
29 years of age, farm reared, in good health, and whose draft status 
is 3-D, would be interested in a position teaching agricultural e0- 
gineering with an opportunity to do research work at some ufl- 
versity, or would consider a position with a farm machinery of 
public utilities company. PW-358 
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